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— Abs tract

) : Three new foci of TBE virus were located in Upper
:-',',,": . Austria.

Shrews are now essential for virus cycle in Lower
Austria.

= Survey with sera of game showed that TBE foci ara
e scarcer in the West tharm in the East of Lower Austria.
HI test was as specific but less sensitive than the nT.

Receptnr-anslogue substances for TBE virus are
prebably Ca~- uand Mg-salts of polyphosphoinositides.

Different strains of TBE virus induced the same
== level of interferon in babymouse brain. Othar viruses
= ] of the TBE complex gave slightly higher interferon ti-
: . ters. The interferon inducing compound Poly I:C exhi-
bited sxcellent protection against infection with
TBE virus in mice.

3 Experimental studies showod that foxes, polocats
and vwcaselis can act as host of TBE virus.

The main arthropod and vertebrate hosts of Tahyna
and Calovo viruses were gstablished., Neither hetern-
N : thermal nor poikilothermal vertebrates can maintain the
. virus cyclo in winter. Overwintering of Calovo virus
in Anopheles maculipennis is conceoivable.

nen

flarburg virus" replicated in Aodes aeqypti but
failed to multiply in Anophelos maculipennis and in
Ixodgs ricinus. The virus did not induce formation of
intcrferon in brains of baby mice and was not inhibited
by Poly I:C. The agent producos CPE in ELF cclls. CF test
was found to bc useful for diaghosis of "Marburg virus"
disocaso.,

Animals from Anatolia had antibodios against arbo-~
virusgs of groups A and B.
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_ TICK-BORNE ENCEPHALITIS (TBE) .

Field Studies

(12 Introduction

In last year's rapoct -{Contract Number JA37-67-C-0548)
investigations on the ecology of .TBE virus were reported
carried out in 1967 in different areass of Lower and Upper
Austria, Northern Moravia and Slovqkia.

Several strains of TBE virdé.ﬁere isolated from ticks.
The role of small mammals within the cycle of TBE virus was
further established by means of a serological survey.

Since Czech investigators (Kozuch,0.,Nosek,J.,
Lichard,M., Chmela,J. u.Ernek,E.) claim that shrews can ect
as a reservoir of the virus, we attempted to evaluate.the
significance of these animals in e focus in Lower Austria.
B8y mark and re.sase-trapping a home range of approximately
600 m2 was determined end a low parasitation with ticks was

found.

Finally, a survey wes sterted with sera of game which
eventually should give a complete picture of the-geographic
distribution of TBE virus in Austria.

In 1968, the studies were continued, Apart from the
surveillance of TBE virus in Lower Austria by attempts at
virus isolation from ticks.collected.in..known- foel of
TBE virus, we searched for new foci in Upper Austria, where
in recent ysars an increasing number of cases of TBE was
recorded. We also pursued the studies on shrews and the
survey with sera of gamo.

The investigations on viremia of wild-living animals
after infection with TBE virus which also elucidate their
role in the virus cycle in’ nature are reported elsawhere

(see pagel\,).

(2) Methods .
(2,1)Ticks:

-Nymphs and adults of Ixodes ricinus were collected by
flagdragging and transported to the leboratory. The nymphs
were homogenized in pools of 10-20 individuals, the adults
in pools of 5-10 individuals, Tespectiveiy, suspended in a
medium consisting of PBS and 10 ¥ horse serum and inoculated
intracerebrally into baby mice. The animals were observed for

14 days.

Preceding Page Blank
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(2,2) Mark and rolonea=trapping of ahrowss

In an erea of about one hectar fpar Hornstoin omall mam-
mal trope were set up about 15 meters from caoht other. From
Maroh 1968 until Novombor 1968 five sxcursions were Jdona
(tho dates and roosultse of oxcursions ers llsted in Table 2).
Tho trops wore baitod with bresd sosked in heimvgonized
larvoe of fe io moli Traps woere inspected two to five

according to mothods describod in last yoarts roport (Con-
tract Number JA37-67-C-0548),

The last two exoursions were done to another loocation
about 5 km south of the above mritioned area.

(2,3) Gamos

We obtained blood ssmples of gamo from different arvoas
of Lower Austria. Sora were tasted for the presence of both
hemagglutination-inhibiting and noutrelizing antibodies. The
lattor woro aescayed in L celle 1n which TBE virus was tound
to give o complete CPE. The cells were grown ae desopibod
olsowhoro in this report (seec pagoll ). The sera were tosted
in a dilution 1:5 against 30«300 TCDSU of tha virus.

‘;2 Raaulte

The rosulta of tickeoollecting and of virus isolatione
aro liated in Table 1.

658 nymphs and 50 adulds no virus could be iselated, In the
second axoursion which was done on Septombor 21-22, 3452 nymphs
and 12 adults woro collected. Ono strain of TBE virus was

isolated from a pool of 17 nympho.

;3,22 Strelzhof (Lower Austria):

In tho spring excursion in 19680 which was carried out
on May 25 and 26, a total of 1083 nymphs and 213 adults were
collooted. No virus could be isolateds During tha cacond ox-
cursion in autumn (Soptomber 14~18), 232 nympho and 23 adulteo
woro collectod and tostod for virus; Three strains of TOE virue
woro isolatod from pools consisting of 23 aympho, 26 nympho
and 2 males and 20 nympha, respeotively.

£3,3) MHernstein (Lower Austria):

On Juno 15 and 16, 409 nymphs and 30 adults wero collece
tod. No virus could Lo isolated..
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Five gxoursions for mark and relooaso-tropping of ahrews
. wore done in thlo area, the resulte of uhich aro shouwn in
Table 2. In sdx nighte (20 trop-insper tions) only nino spool-
mena of mioco (Apodaqmus epp., Clothrionomys. qlargolus) and
four spocimgne of shrowo (Sorex aranous and Sorox miggtgg)
woro trappod. Aloo in tho last two exoursions dono to a difs
feront aros only a oparsae population of shrows was obasarved.
Booonusa of this, shrows cannot play a major cole in the
virus cyole in Lowor Austria and thie study woe discontinued.

Ol ke 0

(3,4) Uppor Auotriaoi

In recont years, wo diagnosod & lncrossing nhumber of
casoo of TDE in Upper Auetria, particularly in tho noigh-
borhood of Linz. Bocause of this, quostionnairos wore sont
out to patients who could froquently deseribe the oxaot
location vhoro thoy had picked up ticks prior to thelr
becoming L1). On nccount of this information we conduoctad _ ‘
a fiold study from Ootober 15-17 in three difforant looca- - R
tions (Pfonnigborg/Linz, Asohaoh and Kronsdorf) in Upper ; .
Austria (Fig.l).

All three investigatod locutions were found to beo fool
of TOE virus. From 392 nymphs and 4l adults of Ixedes ricinue
throo straine of TBE virus ocould be isolated (Talla 15.

. (3,8) __Ganay

From 75 difforent locotions (Fig.2) of the southweotorn
part of Lowor Austria 236 blonod samples werg obtalinod. In
Table 3 it can bo seon that 22 (9%) of thean specimens wero
poseltive in the HI tost and 55 (23%) in the KY. & must be
montioned in connection with thie diserapancy that all tha
soxra which wore positive in the HY teat slue guve o posiiive
NT. Fig.3 and Table 35 show the rate of posiiive sora 4in
both tosts doriving from difforent srsaa, It will bo noted
that the porcentage of positivas veried fras 4 to 15 porcont
in tho HI tost and from 16 to 38 porcent in %ha NT. In Table 4
tho rosults arxo listed acconding to tho difforont spocice
of game. Among row door end red deoyr approximately B percent
positivo sora wore found in the HI twst. This is only half
of the porcantage of positives found in last yoar's ourvey
dono with game from the southeoast of Lower Ausiris.
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{4) Discuseion ; :

It has again boen shown by the results of last year's
field studies that the Gfieder and Strelzhof locations
harbor permanent foci of TBE virus. In coming ysars the sur-
veillance of TBE in the east of Austris should, thersfore,
be dope in theso areas by attempts to isolate the virus from
ticks at their psak activity in spring and in autumn.

The detection of threo foci of TBE virus in Upper
Auatria is of particular interest. Sendung out question-
naires to patients has helped a great deal to locate these

"foci and this method will also be used in our future studies.
Apart from Upper Austria, fiold studies will alsoc be carried
out in Carinthia where, because of the large wooded aroas,
YBE must be sndemic toc.

Shrews cannot play e major role in the virus cyele in
Lower Austria because of their law population density.
ragistered in the Hernstoin area. By contrast, the rosults
of our oxperimental studies (see page 3% ) give conclusive
evidence that some carnivora, particulery foxes, may act .
as reservoir of tho virus.This is a new aspect on the eco-
logy of TBE virus, Yet, the high viremia of foxes as well
as high” infostation with ticks combineod with a home rangs
of many square miles makes them very suited for acting as : *
amplifying host in established foci and carrying the virus
to now areas thus starting new foci. This is, perhaps, the
way the virus has been or still is being introduced to the
wastern part of Austria.

Wt

The significance of roo deor as host of TBE virus romains
to be determined. As pointed out in  ast year's roport
(Contract Number JA37-67-C-0548) a final conclusion can only
be drawn after the biclogical transmission of virus by ticks
has buen attomptod. We arc hopeful that this important study
can be conducted shortly.

The results of tha survey with sgra of gams show that
foci of TBE virus are scarcer in the south wvest of Lower
Austria as compared with the south east, tho site of the
previous study {(Contract Number JA37-67-L-0548). It was par-
ticularly interesting to leacrn that the HI test is as spoci-
fic as tho NT but considerably less sensitive.

In surveys with animal sera the NT will pick up more
positives than the HI test. This is not the caso with human .
sera, which in our eoxpaerienco, give oqually good results in
both tests,
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‘5) Summary

Fiold studies on the echﬁgvﬁéhdfgéographic distribution
of TBE virus wore carried out in diffoerent arcas.

Virus was isolatod from ticks collected in the foci
near Pottschach and Strelzhof (Lowor Austria)., Three new
foci of TBE virus were found in Upper Austria (Aschach,
Kronsdorf, Pfennigborg/Linz)a """ o T

A low activity af shrews was observed near Hernstein,
From this it eppoars that shrows are not an essential host
of TBE virus ih our foci.,”” =~ =~ "7 "7 coom '

Out of 236 sera of gamo from differont locations in
the southwest of Lower Austria 9.3 percont were found. to
possess hamagglutination-inhibiting antibodies to TBE virus,
whereas 23.3 percont had noutralizing antibodies. The
HI test was as specific but considerably less sensitive
than the NT.
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Table 1

Numbhor of ticks (lxedes ricinus) collosted in different '
areas and virus strains isolated therefrom.

Number of Number of

Excursion date nymphs isolated adults isolatod
collocted strains collected strains

Gfiodor

May 45 6586
Sept. 21-22 352

50 -
12 -

-t

Strelzhof

May 25=26 1083 213 -
Sopt. 14-15 232 3 23 -

Hernstein
June 15-16 409 - 30 -

Pfennigborg/Linz
Dctobgr 15 -17 35 - 10 1l

Aschach

Dotobgr 1617

19 -

(&)
Vel
{2
{d

Kronsdorf
Octobsr 15-~17 167 1 12 -
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Table 2

Results of mark and reloasc~trapping of shrows in Hernstein.

Numbor of Number of Number of
Excursian Date trap-inspoctions trappings retrappings
" : per night
1968

1 April 30 2 0 0

May 1

#*

2 May 14-15 4 (1) -
3 Sopt.6-17 5 (1) -

Sopt.7-8 2 1 (1) -
4 Uct.17-18 3 3 (2) 1
5 Nov. 9-10 4 1 (4) -

in-parenthesis ( ) -number-ef trappings of small mammals
other than shrouws.

Ladapat

e it b win | MR B ) )
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Table 3

Sorclogical invostigations of gema of 6 d;strlcts of the
southuestern part of Lowor -Austria.

Number of Number of Numbor of
District sora testod sora pos. 80ra pos.
in _the HI (%) in_tho NT (%)

Lilienfoeld §7 2 ( 3,5) 9 (15,8)
Krems (South of

tho Danube~kiver) 40 6 (12,1) 9 (27,3)
St.PGlten 33 4 (15,0) 15 (37,5)
Melk (South of

the Danube=-River) 42 3(17,1) 8 (19,0)
Scheibbs 34 4 (11,8) 8 (23,8)
Amstotten 30 3 (10,0) 6 (20,0)

Total 236 22 ( 9,3) 55 (23,3)

e ey
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Tablo 4

Serological investiqgetions of diffoerent gamo spocies

Numboer of Number of Number of
Specios sera tested sora pos. s0ra pos.
in tho HL (%) in tho NT (%)

Caeproolus caproolus 187 15 (8,0) 47 (25,1)
Cervus elaphus 33 2 (5,9) 3 ( 0,8)
Rupicapra rupicapra 6 3 3
Lepus europasus 1 1 1

) Vulpes vulpes 8 1l 1
Molos moeles 1 - -

Total 236 22 55
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Figure 1

Foci of TBE virus in Upper Austria verified through .
virus isclation from ticks ]

AUSTRIA




Fiqure 2

75 different locations in tie £out . ot of Lower Austria
from which sora from game wore obtalnod
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Rate of sora with noutralizing end hemegglutination~inhibiting
Y antibodies in areas under investigatioon
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nvosetigations :

{1[ Chomical inveetiqotione oconcerning racoptar substancas
For TBE virus,

Introd :

Vo found lipid substanooe which oan ocompotitively inhibit
tho homagglutination (HA) of TBE virue and, theroforae, can be
rugardod ae rocoptoreansloguo subotoancos or even ae tho actual
rocoptor substancos. In previocus oxperimente (1,2), wo sbowed
that emall amounts of thoso subotancos oould be oxtracted with
chloroform=mothanol 2:1 from brains of different animals.
Thero, thoy are found in tho phosphatidyl-sorine fraction (3).
Howavor, tho bulk of tho HA-inhibiting matorial oan boot bo
oxtraotod with oeoidified solvonts. Thoso propottice, togothor
with tho obsorvation that theo activity of the subetonce ie most

strongly oxpreesed whon it ie incorporatod in micallar ocompleoxoe )

with certain a trimethylammonium group~ocontaining lipids,
indicato that thoy might bo found emong the polyphosphoino-
sitides (3).

Intoxprotation of oarlier rooults:

In a provious report (2) we desoribed a substanco pro-
aont in ox brain but apperently not preeent in mouee brain whioch
is able to competitively inhibit the HA of TBE virue oven
wvithout admixtuwe of the mentionod basic liplde. This substancea
has recontly boon identified so a mixture of Ca= and Mg=saltes
of phosphatidyl=soerine (4). However, in both the montlonod
communications, tho opinion was axpresecd that poasibly tho
biological activity of this product has to be attributed not
to tho main substanca but to an accompanying compound. In theo
light of tho rosults of DAWSON (5) who could show that Ca=- and
in o lasaar dogroe aleo flige-salts of triphosphoinositide have
o strong affinity for cortaio proteins and form complexes which
are solublo only in solvents acidifiod with hydrochloric acid,
ocur aasumption that thoe polyphosphoinoaitides c¢on act as rocope~
tor cubetanguo gaine considorable welght end it is aleo vory
proboblo that tho HA~inhibiting proporty of tho ox brain sub-
stances 1o in fact due to its ocontont of Co~ ond Mg-salte of
a polyphoaphoinasitido.

3
1
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Extraotion and purification of polypbosphuipositidugy

OQur rocont work cofcontrated tharefore on the improvae-
mont of tho oxtraction procodurgs and on the idontificotion
and purification of thiu. claes of. chomicol compounds, By
othor authors (G,7,8) 4t has boen shouwn that triphosphoino-
oltido 1n breln ie dagraded to about 1/4 of ite initial velue
whihin tho first flve minutos from tho doeath of tho animal,
if tho organ ds not immadietoly frozon. Thoroforo, any brain
dolivored from tho siaughtor house did pot svom to bo a pro=-
mising atartlng matorial. On tho other hand, mousc brain,
the soutoo of activo lipide in most of our oarlior oxporiments,
oould not boe eamplod in suftriolont amounte For praeparing sube
sbontinl guantitico of polyphosphoinositidos. Finally, 1t was
posaiblo to obtaln frosh frozen brain from rhesus monkoye
which wore usod to supply kidnoys for tissue oulturu,

With thie monkay brain ag storting materiol, difforent
prascriptions for tho praperation of polyphosphoinositides
wore triusd. Beginning with the rathor laborious proceduro
of DITTNER and DAWSON (9), we obteindd at first vory louw
.yiolde of “row inoeitidos". In our attompto Lo elmplify
tho procoduro and to lnoreaso tho ylold, wo tried slso tho
mothods of PALMER and ROSSITER (10), DAWSON and EICHBERG (6)
and SHELTAWY ond DAUSON (11),- all af whigh.aim for quantiteas
tive oxtroction and gatimation of di- and triphosphoinositida,
Bocause the oetimations of the polyphogsphoipboitidoo by ell
the montioned lhwostigatore wore dono by dotormination of
phosphorus and inooltol, any impurities not vontaining theseo
compoundo did not interforo with the quantitativo rosult,
fiowovor, dark impuritios whicih ocourred in theso propara-
tions and which woro dogreadation products of homoglobin,
voocluded the hemagalutinetion inhibdtihg proporty of tho maln
products and had to bo oliminatod, Thorofors, wo rovortod
to tho original progcodure of DIVTMER and DASSON (9)., By this
mothod, moet of tho dark impuritios aro romovod togothor with
tracee of othor lipids by shaking tho acidifiod axtract with
NaC} oolution. Aftor contrifuging, tho dark products are loft
in the ohlonoform phaso,whoroas tho polyphosphoinoeitidaes..

" aro obtained in form of an intermediato layor as thodir come
ploxps with protoin, Theso complexos ore then denatured and
‘brokon with ocld ond tho polyphogphoinogitidos ave fimally
obtained as froe aclds of Ca-salts. By introducing some eddi-
tional otops to the procodure of DITTMER and DAWSON (9), tho
yleld could bo incroasod, and a furthor addition, tho extroc~
tion of an intormodiate Ca=inooitido-protoin complox with
aoeotona, removed tho last trecoae of the dark impuritics.
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A gorige of omall altorxationo of tho mothod made it pooniblo : »
to adapt the volumoe of solvonte to tho capacltice of the : s
avallablo contrifuges. This enablod us to start with 100 g . '
brain instooad of only 70 g as beforo. Unifortunately, the

prooodure io now even moro laborious and it takeo about four

days to preparo a samplo of raw inositides from frozen brailn,

but now wo are able th propare in those four daye 12«18 mg

of a noarly colorloes product inotood of only 4-8 mg of o

brownish subetance. Our progrese in the proparation of raw

inooitidoo can bo soen in Tablo 1 and the latost proceduro

whioh inocorporates aleo somg features of the axtraction proe

codure of WELLS and DITTMER {i2) iv rouprosonted in tho

flow sheot of Fig.l.

Tho material obtained with thise procedure ehowed a high
capacity for inhibiting tho HA of TOE virue, It woae esotive
ao low as C.002 pg/0.4 ml whon applied together with the
50 fold amount of locithin, It containad about 10 ¥ phosphorus
whioh ie tho theorotical valuo for triphosphoinositide, but
when twoeted by thin layer ohromatography, it proved not to
bo a alngle substance. Therefore, further purification is
nocoasary and the stope suggested by HERR, KFOURY and
DIIBELLIAN (13) and by HENORICKSON and BALLOU {14) will
have to bo congidered.

Chromatogyraphy of inositideot

For monitoring the proparation proceduro and for the
pstimation of the idontity of inteormediata and the purity
of final produsts, a roliable mothod was unavailsble. Our
oarlior attompis to develep o mothod of thin layer chromo-
tography with celluloso powdor did not produce vory coh-
vincing rosulte, In the moantime a TLC«method for polyphos-
phodlnositidos voing sillco gol I yith an addition of
K-oxalato was publiehod by GONZALEZ-SASTRE and FOLCH-PI (15).
However, in our hands also this mothod wav not vory satia=
factorys. The ocourronco of a sooondary ¢front occluded the
rosulto and on identification of tho spots was not unequi~
vocal (Fig.2). A docroaso of tho oxalato concontration from
1% to 0.2 % soomod to bo advantageous, but nolthor by dif-
faorent aotivation of the platoes nor by alteration of tho
solvont composition could this secondary front bo aliminatod.
Aloa, it wae not posoiblo to lot tho sooondary front migrato
to the ond of the plato by longer incubation in the tank.
Finally, we had to give up this mothod and are now preparing
formolin~troatod filter peper for peper chramatogrephy of poly-
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phosphoinositides by the methods of LETTERS (16) and KAI

and HAWTHORNE (17) which both treat tho filtor -paper with
formalin and acetic acid at atmosphoric pressure. Their
procodures are derived from tho original method of HOURHAMMER,
WAGNER and RICHTER (18) who uso 123° at e prossure of

18 1b/in?2, Al) of these methods are still used in the labo-
ratory of BAWSON (personal communication), and we hope to

be ablo to raproduce them and arrive at an identification

of the active principlo in our HA-~inhibiting preparsations.
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amount

70 g
70 a
100 g
73 g
100 ¢
162 g
106 g
100 g
10C- g
100 g
100 o
98 g

260

380
307
300
380
410
440
370

mg

mg
g
mg
mg
mg
mg

Increase of yield and quality of

Starting Amount of £2-PPI- Yigld
protein complex

mg
mg
mg
mg
mg
mg
mg
mg
mg
g
g
mg

Coloer

broun
brownish
brownish
brownish
darck br.
yellow
ycllow
ycllow
ysllow
yallow
yallow
yallow

raw inusitidss from monkey brain.

30% loss breakageo

205 loss spillage

100 g brain

Mg
mg
mng
mng
mg
g
mg
mg
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figurc 1

flow shoot 1)

Preparatiun of raw polyphosphoinositides from monkey brain.

100 g frozon brain

1)

|
i 2)
43)

| '
Supornatant Sediment
' 1)

P SO

2)
| 3)

. \‘ < L}
Supernatant Sedimont

Com bined supor-

homogenize in two portions for

2 min,in yaring blonder with 550 ml
chloroform and 400 ml methanol,
shako for 20 min. at room tomp.,
ccntrifuge 5 min. at 2600 g.

bomogenize with 700 ml chloroform
and 250 md) methanol,

shake 40 min. at room temp.,
coentrifugo 10 min, et 2500 g.

; _
natants i 1) suspond in 25C ml chlorof.-methanol-
(can be used for | 1.2 N HCL 120 : 120 : 12,
proparation of ‘ 2) stirr 20 min, at 39°C,
other phoépholipids); 3) centrifuge 10 min. at 3590 g.
. H 3
Supurnatant Sodiment
' 1) suspend in 250 ml chloro=-
form-methanol-0.06 N HCl
120 : 120 : 12,
2) stirr 20 min. at 39°C, ,
3) cont-ifuge 10 min. at -
3500 g. o
<« =
Supernatant Sodiment )
! ! ropeat extraction and é
i centrifugation -
Supernatant Sodiment ) ?::;
i discard . ‘

{

Combined acid extracts (I)
(- 660 ml)
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Flow sheot, contd. 2)

Combined acid extracts (I)
(~ 660 ml)

f 1) shake with 1/5 vol. 0,9 % NeCl,
| 2) centrifuge 10 min. at 2600 g.
!

1

wuter& upper layer Intormediato layor

~ discard chlo%gﬁggm layor !
- | shake again with ‘
Loy 1/5 vol. 0.9 %
: : contrifuge i 2
) ;_...._4 - ..?"J‘ : R,
Watery upper layer Intermediate layer |
discard :
Loder g
¢ chloroform layer 3
discard 3
Combined g

intermediate layers (1)

ﬁi;' . . 1) suspond in 150 ml
chloroform-methanol 2:1,
2) shake with 30 m) 0.05

M CaClp,
3) cantrifuge 10 min, at
2600 g.
1] N 4
Intermediate layer Lower chlorof, Upper layer k-
layer discard . .

1) shake with 1/5 vol.
0.05 M CaClz,
) 2) centrifuge
® l
Intormodiate layer Lowor layor Upper layor
‘ ’ discard discard

} e
Combinsd .
: intormediate layers (II) ]




Flow sheet, contd.3)

Combinod
intormediato layors (II)

2) lot stand at
3) docant.

Ca-Inositidow

|
!
i
i
i
b

-
Acotono with

20~

1) suspend in 50 ml acotone,

room temp. for 1 hr.,

brown impuritios Protein Complex

discard 1)

1

add 50
roflux
dry in

ml acetone and
for 5 min.,
vacuum at 40°C,
add 50 ml othanol and
roflux for 5 min.,
ovaporato alecohol and
dry in vacuum.

Denaturod Ca-Ingsitide-

Protoin Complox
‘ 1)
[}

'
b 2)
K

(

suspond in 75 ml chloroform-
mothanol 0.6 N HCl 50:25:3.175,
extract 15 min. at 39°C,
filtor through glass wool.

400 mg)

Filtrate ~
)

|

| -

Redidue
! repeat oxtraction
i and filtration

Filtrate
Combfned

acid extracts (1I)
( 150 m1)

| 1) shake with 30 m

o
Rosidue
discard

1 1 N HC)
n. at 3500 gq.

2) centrifugo 5 mi
Upper layer  Intorodiats la
discard i

{
tcombing i
!

ye;' Lowor layef[

ntorm.and lower 1.

t
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flow shoot contds 4)
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Combined intormodiato
and lowor layors
! 1) eheako with 1/2 vol,.
chloroform=mothanol-
N HCl 3148347,
2) contrifugo 5 min.
at 3500 g.

-
i |
Lowor layer: Intormediato Uppor layor
Raw inositidos as protein layer discard
acids in chloroform discard

1) wash 3 times with 0,4 vol.
0.05 M Ca Cl,-mothanol=chloroform 47:46:3

2) dry in vacuuf at 40°C.

Ca=-salts of
ray inositides
(12~-18 mg)
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Figure 2

Thin-layer chromatoyraphy of lUU pg raw inositides on silica-
gel with U.2 % K-oxalate. Solvent: chloruvform-metharnol-4 N NH3
9 : 7 : 2. Time of run: 40 min.

Staining: Iodine vapour.
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Summary

A class of lipid substances, extractable from fresh
frozen brain, oan competitively inhibit the hewmagglutination
by TBE virus. They can bo regarded as recoptor substances
and are very probably tho Ca~ and Mg-salts of polyphosphoino-
sltides. The procodure of the extraction of these compounds
is extensively described and the inorease of yield and
purity by certain modifications of the process and also some
experiences of thin~layer chromatography are reported.
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\ i bral bab mioa aftor
MWWMMM dox

Viruooee of the VBE complex ero so olosely xelated thal dif-
foventistion has besen poaeible only with few sarcologioal methods.
In purtioulor, Contral Europoan Enceophalitie (CEE) and Russian
Spring Summor E€ncephalitie (RYSE) virusee aro almoot indi-
stinguioshable from each cther oo that they are now oonsidored
as being oubtypeo of the same virue, namely TBE virus.

In the preasent study we investigated the ahbility to
induce interferon in baby mouse hrain of the following viruees
of this ocomplex: CEE virue (strains Hypr, Jezek, Vie 415 B
and Ix 22792) and one strain oasch of RSSE virus, tLouping 11l
(Li) virus, Omek homorrhagic fovexr (OHF) virus, Kyasanuw
Foreet diswasu (KFD) virus and Langat vipus,

Baby mice were infected with 100 LD 0 of virus. With all
viruees the mivcc were in & moribund atatg five days after
infeotion whaen the brains of four mice were reamovad and pro-
oosapd to extrast intorforon ae described elsowhore in this
roport (azse pags Y9 ). However, in thie experiment the inter-
foron cofttaining proparations were tasted to provent infooe
tion in L oalln of 100-300 TCD50 of both EMC vixus and
Vosicular ziametitis virue.

As 1t Lie ohown in Table 1 all viruocoe tested induood
high levols of interferon., Suspension of brainse infeoted
with atrains of CEE virus as well as with RSSE virus iphibited
both challongo viruses up to e dilution of 1:320. Li; OHF,
KFD and Langat virus induced four-fold more interferon, Thus
R$SE and CEE viruses wero not separable from sach other
with rospoot to thedy interfoeron-stimulation characteristice.
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Table 1 . - . Coe

Contont of interferon in baby mouse brain

Virus Baby nouse passaye Interferon titer egeinst
challenge virus
EMC VSV
CEE ]
Hypr 9 (Vvienna) 1:320 1:320
Jezok 3 (vienna) 11640 11320
VIE 415 B 1l 1:320 1:160
1x 22792 3 1:320 1:320
RSSE 13 (vienna) 1:320 1:320
LI 3 (Vienna) 1:1260 1:1280
OHF 4 (vienna) 1:1280 1:640
KFD 4 (vienna) 1:1280 1:1260
LANGAT 3 (Vienna) 1:1280 1:640
summary
four straihs of CEEC virus as well as one strain af BSSE
virus. induced the same level of interfercn in baby m use

braein. Fourfold higher titers of interferon were detectablo
in baby mouse brains after Infection with one strain sach
af Louping ill, Omsk hemerrhagic fever, Kyasanur forest
disease and lLangat viruses which are alsa mambers of the
TBE virus complex,
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ST 3)__Influence of the ihterferon-inducing compound Poly 1iC .
C on _the infection with TBE virus in mice

In a series of experiments wa tested the sensitivity of
TBE virus to Poly XI:C (Milas Chem.Corp.), a double-stranded
polyribonucleotide, which is capable of inducing the forma~
tion of interfaron as demonstrated by several workers.

In sach axperiment B0-190 mice weighing 10 g were in-
focted subcutsnsously with the Hypr strain of TBE virvus.
Half of the mice were given Poly I:C (dissolved in PBS at
a concentration of 1 mg par ml) intreperitoneally while tha
othet half only received PBS«

. Number and time of injections with Poly I:C and amount
g of the drug end of virus given in each test can be seen in
tha Tablas.

C It will be seen i1n Tabla 1 that an excellent protsctive
- effect was achieved with two doses of Poly I:C (each 100 pg
per mcuss) provided that the treatment was started not
later than three hours aftar infection. .

For full preotection of mice against encephalitis one
: : single dose of 100 pug Poly I:C was nat sufficient. This is
e E clearly indicated by the results of twa experiments shoun
B 4~€ in Table 2.

A Protection of mice was achieved against low doses of
[amm— virus (10 LD._.) only. Trassted mice infeocted with 43 and
- R . 67 LD, raspagtivaly succumoed aencephalitis. Howaver, these
L 2 animaig survived significantly longer than the untreat.ed
PR controls, thus showing that the drug still had an inhibi-
e tory effect on the infectinn.

From all tests mice, which had survived infection due
to treetment with Poly I:C, had not acquired immunity
against TBE virus and were susceptiblie to challenge infec-
tion,

As it was possible to inhibit T8E wvirus csplication
by application of the interfersn-inducing drug Poly I:C, .%
can be hoped, that many cther arboviruses are sensitive to
this substance. '
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Summary g
S Poly I:U was capable of protecting mice against fatal H 2
- 3 tick~borne encephalitis, provided that application started . 2.
befor or few hours after infecticn and the infactive dose : E
Y was low. If therapy begen later or a virus dase of appro- : .
ol ximately 50 LG, . was given, infected mice survived longer :
than untreated™controls but ro full protection was
) - § achieved. Mice which had survived infection due to appli-
AR cation of Poly I:C exhibited no immunity and were suscep- : ;,’
: 3 tible to challenge infection. Pe k-
° ’ '.f.
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Table 1 o
Depehdance of Poly I:C influence on the beginning of
treatment . o
Treatment - Number of Wumbsr of Virus dosa
Time Dose ¢ infected surviving

mico mico

lBh before 100 pg mouse

h 50 47 (94%)
3 after 200 pg mouse
infection 5 Lun
0 50 10 {20%)
1Bh beforea 160 imguse
h H9 50 42 (84%)
3 after 100 ug mouse
infection 7 L050
g 50 13 (26%) .
Sh and 100 pg mouse 50 34 (68%)
: 18h after 100 pg mouse
R infection 10 Lo,
T 9 . 50
P ] 0 50 2 _{ a3}
1 24" and 100 pa mouse
5 o a e 50 3 ( 6%8)
48 after 100 ug mouse
infection i4 10
50
0 50 2 (a%)

0 = Untreated controls
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Table 2

Importance of the numbor of injections with Poly i:C

Troatment

Timo Daese

3h and 100 pg mouse

lBh aftoer 100 pg mouse
infection

Number of
infected
mics

50

Number of
surviving
mice

34 (68%)

Vizus
dose

Sh after mouse

infeetion

4 ( 8%)

3h after mouse

infaction

= Untreated controlis

‘4&
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Table ¥

Influence of Poly I:C egainst differont dosas of virus d

. Treatment Number of Number of Average survival
o - Virus infected surviving time
dose Timo Dose mice mice

3" and  100pg mouse 50 34 (66%)  12.05 days L
ig ie" afterl00pg mouse "
50 infection

o o8 e B0 2 (4%)

,Q Sh and 100ig mouse

390 16" afterloOug mouso 3 (7,5%)

9.76:days
LPSD. 1nf§nt10n . . E

g 4D 0 7.88 days g

s and 100ug mouse 40 0 8.70 days

3900 1Bh afteri0OOpg mouse

LD
“80 Yhtestion

3';5 0 = Untreated controls
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(4) Viromia of white mice after infection with TBE virus

Viremie of mammales is an important factor in the eoco~
logy of arboviruses. Therofore we studied the influence of
age on the dovelopmont of viromia after subcutaneous infoce

tion with TBE virus.

White mice welghing 8-10 g (3 weeks old) and approxi-
mately 35 g (3 months o0ld), respectively, were used as a
model. From both groups (24 individuals each) one half
was infected with low doses (approximetely 100 LD..) and
the other helf with high dosce (approximately 1 088 000 LDSO)
of TBE virus. Each day a diffoerent group of mico was bled.
The blood was pooled and titrated intrecerebrally in mice
weighing B~10 g.

As can be seen in figure 1, louw infoctive doses of virus
induced two poaks of viremia in both young and old mice,
Howsver in young animals it developed faster and persistad
at a highsr level or a longar period than in old animals.

The application of a high dose of virus (Fig.2) was
followsd by an earlier onset of viromia as compared with
those observed after a low dose. Again the 10 g mico showed
higher viremia than the elder mico.

From ocur studies it is obvious that three woeks old mice
develop viremia longer and highor than adults, throe months
of ags. Thorefore it can be concluded, that young mammals
are mare important for the cycls of arbovirusss in hature

then old ones.

Sumnary

Three weeks old mice woeighing 68-10 g and three months
old mics weiohing epproximately 35 g were infected subcu-
tansously with 100 and 1 000 000 LD_., of TBE virus. In-
flusnce of age on development of viﬁgmia was studied. Louw
infective doses induced two peaks of vireomia, both in young
and adult mice, but the young ones developed viromia for a
longer poriod. After high infective doses young animals
again showed viremia longer and higher than old ones. There-
fore we concludad that young mammals aro more important for
arbovirus cycles than old cres,
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4 = Viremia in young ( = 0 -~ 0 = 0 = ) and in adult ( e --e ) Lo
o L white mice after s.c.infection with 100 LOg, of TBE virus .
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(5) Viremia of some European carnivora after infection

with TBE virus

In areas uhere TBE virus is endemic several species
of carnivora are relatively abundant. In msny of these
animals antibodies can be found showing their susceptibility
-3 to infection, However, it is not known whether these animals
g ‘ roach a level of viremis which is sufficient to pass on the
' ‘ virus to sucking ticks and thus act as vertebrate hosts.
We conduoted, therefore, a number of laboratory sxperiments
with carnivora with the hope to get some information on
their potential role in the natural cycle of the virus.

Material and Mathods

In the experiment, five young foxes, which were caught
at an age of 5~7 weeks, three badgers and two adult weasels
were employed. These animals were caught in Lower Austria.
Four polecats, ten weeks old, which were obtained from &
breeding station were also included in the study.

The carnivora were infected in the folleowing mannsr
(oee alsou Table 1):

Three foxes (numbers 1,2 and 3), one badger (number 1),
two weasels and one polecat (number 1) were infected with
TBE virus by means of virophoric nymphs of Ixodes ricinus.
These nymphs had become infected in the larval stags by
gorging on viremic Apodemus flavicollis infected with the
"Hypr" strain of TBE virus. Nymphs were used for infection
about e9ight months after molting.

Three polecats (numbers 2,3 and 4) and two badgers
numbers 2 and 3) were infected by virophoric females of
Ixodes ricinus,which had been experimentally infected with
strain "Hypr" by the insertion of a thin glass~capillary
into the anal opening.

for infection, the ticks were placed inside feeding
capsules which were attached with collodium to the back of
the animals as described in last year's report (1).

= In order to compere viremia after tha natural infaction
by ticks with viremia developing after the artificial in-
fection, two foxes (numbers 4 and 5) and one badger were in~-
Y Jocted subcutanequsly with high doses of virus. The strain
"lezek" used for infection of fox number 5 had originally
beon isolated in Czechoslovakia from a hedgehog.




(AT T e—

0

i

%

LI - - [ T -

LY

The animals wore bLled daily for one week. Tho blood
was tosted for its contont of virus in baby mice by the

lntracerebral routs.

Sera were drawn prior to and uaftur infection to assass
the antibody rosponse against TBE virus In the hemagylu-~
tination inhibition (MI), tho tissuo culturo noutraliza-
tion (NT) send, in gsomo casos, in tho complaoment fixatien (CF)

tosts.

The results are summarized in Table 1. Virus was suc-
oossfully transmitted lo all throe foxos, four polocats wnd
to twu weasels. The three badgers showod no vio wia after
the setting up of ticks, The two foxas which wero infectod

subcutaneously also devolopod a high viromia,
Foxes developed viromia ranging from 10230, to

105LD lasting from two to four days. It is of pggticular
interest that the animals number 1 and 2 deovolopod clinical
symptoms of encephalitis and showod paralysis of tho legs.
However, the foxes did not succumb tho disease and rosti-
tutod completely.

The polecats showad e viremia similar to that of the
faxas.

Wsasol numbor 1 showed a short but high viremia; from
only from tho bleod

the socond weasel virus was isolatod only
sample taken on tho First day p.i.

The three bedgers did not devolop viromia after sot~
ting up of ticks, which obviously did not suck on theso
mammals. Wo think, that tho skin of badgers is too thick
to be porforated by the hypostoma of ticks of tho specias
Ixodes ricinus. Aftor subcutaneous infeciion of badgor
number 1, virus was dotsctablo .in blood on tho socond day
psi. in a vory low concentration only.

o antibodies wecru domonstrablo in tho sorum of eny
animal bled on tho first or sacond day p.i. With oxccption
of the three badgers, all animals had acquiroed neutvelizing
antibodies aftor disappearance of viremia. In gcnoeral, noue-
tralizing appeared oarlier than hcemagglutination~inhibiting
antibodios which, as it will bo seen in Teble 1, wore not
observed in all cesas,
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Tho CF test was only porformod with the seps of poleo~
cate. ALl sora woere positive 23 or 30 days, roampectivoly,
after infoction.

Discusglon

1n o pravious study, described in last yesrts report (1),
foxoe failed to develop viremia after artificial infoction
with 1000 LD 0 of TOE virus. These results were somauwhat
puzzling becguao the animels also lacked a response of hom-
agglutination=inhibiting antibodles although this type of
antihody is fraoquently found in sera of foxoe living in
fool of TBE virus, Wy wondored, therefore, whether the absence
of viremia under lahoratory conditions did not have something
to do with the methods employed. iIn particular, we thought
that if the expsriments were repeated, utilyzing the toch=
nique of a biological transmission of the virus by ticks,
nath viremia and hemagglutination-inhilbiting antibodias
might be produced. This assumption was proved to be valid
in ths present experiments. In the light of our findings we
feol inut to ovaluete the possiblo vole of an animal in the
cyclo of an arbovirus, experiments ought to be carried out
with the natural vector es done by us.

It is striking that the foxes also developed viremia
after the artificial infection with 1.000,000 LD of

TOE virue (es compared with 1,000 LD_, used in 123 yaak's
experiments}. This may indicutuy that we underostimatsd the

amount of virus transmitted by tick bite.

According to our experimonts with Apodemus flavicole
1is (2) on tho threshold of viremia nocessary for passing on
the virus to sucking tioks, foxes, polecats and woasols
canact as vertobrate hosts of TBE virus in nature. Carni-
vora are probably not necossary to maintain the virus cycle
in a amall focus but they may constitute amplifying hosts
and, due to their large home range, carry the virus over
long distances thus starting now foci.

The fact that a hemagglutination~inhibiting antibody
response was hot demonstrable in all animels is in good
accordance with the rosullis of the survey with scra of game.
Also in this study (see page 3) more sera wore positive in
the NT than in tho HI test.
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Sunmaxry

Threo young foxes (Mulpus vulpes), four young polecats

(Putorius, putorius), two woasels (Mustela nivalis) and threo

badgors (Molus_molos) wero infocted with TBE virus by
having virug~infectod nymphs and femalos of Ixodes ricinys
suck on them. Viromia in toxes and polecatg énstod gp to
four days roaching maximal titers from 10.“"% to 10 LU“O'
Woasels developed viremia of a shortor duration, and n%
viremia was observed in badgors after tho biological trans-
mission of TBE virus.

The young foxos which wero infected subcutanoously
with large doses of two diffeorent strainy of TBE virus
("Hypr" and "Jozek") wero aqually viremic as foxes inw

fected by ticks.

Threo of the infocted foxes davelopod encophalitis
within approximotoly two wooks p.i., but recovoraod. As a
rulo, neutt alizing antibodios wereo found in sera aftor
viromia had disappoered but homagglutination-inhibiting
antibodies wera not constantly observed.

We concluded that carnivora can act as hosts aof
TBE virus in naturo.

ol
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Flow shest, 1)

Table 1

L=t A=t Y

Viremia and antibody response of some furopean
o

Carnivora azfter intection with T35 virus
: E D a p.i
Animal Infected with 1 2 3 4 5 67 S 1p Bl e
. . X A [a) [=] [a}
F 1 10 Nymphs 10?05 gt .
(<) («2(e0) (+)(..}
[»] X X (o]
. 5
F 2 4. Nymphs 10 Hom
w (~)(.) (~) (=)
. o X X X X
F 3 3 nymphs 10° 10816 10
i (=)
vt % x X X
Hyps® i3 2,7 .2 1
F & 2,5. 10 iciD 310 10 10° 10
*““s50
SCo ) A|VA-V
"Jezek" ' | X x x x
1 A 1
F5 1- Smworomo et 10t 10 1Pt
SCa : (-31{.)

4 nNymphs




Flouw shest, la) Jeble 1
Viremia and antibody rasponse of soms Europsarn Carnivora after infecticon with TBE virus

Animal Infectea with

2 Famales

2 Females

2 Foemales

4 Hymphs

4 Nymphs
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Jable 1

Virsmia and antibogy response of some Europsan Carnivorae after infecticn with 7BE

Animal

Infacted with

1 2 3 4 5 10 1l ...
1" 1t
Hypr X o 2 o
o 5. .
8 H‘ m«u . wo pnrmmo i0
sc.
2 a o 3 )
g1 ¢ Nyinphs (=)
G o] 0 0 o
Bz 2 Females (-)
e o 2 o 9
B3 2 Females (-)
F = Fax o = Blesding
P = Poglecat x = Yiremia
U = Wezsel (+)= Hamagglutination~unhibiting antibodies founc
B8 = Badger {~)= No hemagglutination-inhibiting antibedies found
+ = Fetality (-.)= Nautralizing antibodises found
{»)= WMo neutralizing antibodiss Found
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Flow sheet, contd.2)

Viremiz and antibody response of some European Carnivora after infeciion with T8BE virus

0 AT RTTIRD ety I e Gl

Tabls 1 - e

D a y 3 Peie

Animal  Infected with 15 .... 21 .22 23 _.... 30
Fl 10 Nymphs
Fez 4 Nemphs_ 0 (=)(s0),
F 3 3 Nymphs
"Hypr"
F 4 2,5 . 10 ieiD g -)(..) (=)(..)
SCe )
F 5 . :ummmr:
1l . 10 iciD A|VA-¢V A.—.vﬁ'-v
SC. 59
1 4 tymphs o : o (+)
(#)
P2 2 Famales . (+)




Viremis and antibody response of some European Carnivora after infection with TBE virus

o) ..Flow -sheet, -eontcs2a) - - -

""" Table 1

1 D Yy s p.i.
Animal _ Infected with A5 ... 21 22 - - 23 ...
P 3 2 Females (+)
(*)
‘ P4 2 Females (+)
. (*)
i .a..: . . o e e
g Ul 4 jymphs (+)
R W 2 & Nymphs
81 4 Hymphe (=)(.)
:Iv\ﬁﬂz
81 2,5. 10%cL0,

g

2 Females
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flow sheet, contd.2b) Table 1

Viremia and entibody response of some European Carniveora after infection with TBE virus

L drbere s dcfai s o opt

. 8] 2 y s pPei.
d Animal Infected with 15 .s.. 21 22 23 .... 30
i
: B 3 2 Females
!
, 91
3
. F = Fox 0 = Bleeding
Y P = Polecat x = Viremia
'Y = Weasel (+)= Hemagglutination=-inhibiting antibodies found
8 = Badger (-)= No hemagglutination-inhibiting antibodies found
, + = Fatzlity (..)= Neutralizing antibodies found
{.)= No neutralizing antibodies found
(#)= Complement-fixing antibodies found
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Diagnestic Studies on Patients

Diagnostic studies were done as repeatedly described
in previous reports.

Frons

From January through December 1968, a total of 78 cases : -
of TBE and 21 cases of possible TBE were diagnosed in our kL
laboratory. The patients were hospjtalized in the following R
Austrian provinces: Vienna 22 (7) , Burgenland 3 (1),
Lowsr Austria 30 (11) and Upper Austria 23 (2). The high
incidence af TBE in Upper Austria is striking ard could
indicate the advance of the virus to the West of Europe
(soe also page 3).

AN 4T

*

: () = probably TBE




STUDIES ON MOSQUITO-BORNE VIRUSES IN AUSTRIA

(1) Introduction

Since 1963, extensive fislw xtngdiss on mosquitoes and
their role as vectors of arboviruses wetu carried out in
several parts of Eastern Austria. Thege investigations led
to isolations of Tahyna virues in ths Uarube valley (1,2)
and in tho steppe biotops sast fo the Neusiedlersea (2,3)
and of Calovo virus (3,4) in tho Nousieodlersce-area.

ODus tc tho fact that in the Eastern part of the iNeu-
siedlarsge-area - the so-called Seswinkel - at the Hun-
garian border boch viruses werc detected in extremely
high infection rates, our studies were concentrated to
this area with the aim to establish the cycle of these
viruses throughout the year. For this purpcse, the fol~
lowing investigations were carried out:

1. Mass collections of mosquitoes and virus isola-
tion experiments therefrom, in order to find the species
able to transmit tho viruses and to determinoe the months
of virus activity.

2. Serological investigations on wild-living and
domestic vertsbrates in order to get some information on
the spectrum of vextebrate hosis, particularly alsc on
those which might act as reservoir of the viruses during
winter. These studies were supplemented by studies on the
course of exporimental infection of several vertebrate
specios.

3. Exposure of sentinel rabbits in order to get
further information on the soasonal occurrence of the
viruse- .

4, Experimaental studies on the hibornation of Tahyna
and Calovo viruses,
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{2) Mass collections of mosquitoes and virus isolation
experiments therofrom

In 1967 from April 13 to November 13, 17 excursionsg
ware carried out to the steppe biotops in the Seewinkel
near the Hungarian border. Mosquitoes were regularly col-
loctod by two methods. On one hand, mosquitoes wore caught
in a cow harn, two rabbit cages and a pig barn during
day. On the other hand, entomological nets were swopt
through the air from evoning twilight until one hour after
sunset. The mosquitoes were sucked into aspinagors, immo-
diately frozen in dry ice and then kept at =080 C until
processing for virus isolation oxperiments. For this pur-
pose, mosquitoos were idontified under the stereomicro=-
scops. Then they wero ground in mortars and suspended. in
2.5 ml of TCM 199 containing 0, 75% bovine albumine and
and antibiotics buffered to 7,2 pH. Pool size varied from
1 to SO individuals. The suspensions uwcre centrifuged
at 4000 rpm for 30 minutes, and the supornatants wore
inoculated intracerebrall, into baby mice, which mice uwere
observed for fourteen days for signs of illness. Identifi-
cation of virus strains was done by moans of the immuno-
fluorcscont method (5).

The results of collactions of mosquitoes and of virus
isolation experimonts are shown in Tablos 1 and 2. It will
ba seeon that altogether 108,207 mosquitnas comprising
19 spocies were caught in 1967 from which 107,032 indi-
viduals wero tested for virus in 2438 pools.

A total of 25 strains of ‘-~hyna virus wac isulated,
namely 15 from mixed pools of _ .es caspius and Apdgs
dorsalis,one from Mansonig richiardii, threc from Anophs-
los maculipennis and six from unidentifiod mosquitoes.
Mosquitoes infected with Tahyna virus were found during
the period from June 17 to July 26.

In addition, 53 strains of Calovo virus woro isolated,

all derlving from Apopheles maculipennis. This virus was
found during the period from August 4 to Septomber 29.

Moreover, four agents, presumably viruses, wora iso-
lated from Aedes vexans (June 17), Anophelcs maculipennis

(July 14), Mansonia richiardii (July 14 and July 24), uwhich
could not be idontifiod as Tahyna virus nor Calovo virus

by means of the immunofluorescent mathod. Studies on theso
agonts arc in progress.

[
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In 1968, 11 excursions were carriod out in the same

localitios as in 1967 during the poriod from April 18 to 7

ODctober 29. A total of about 50,000 mosqQuitoes was col-
leocteod. So far, only a small part has been testod for
virus. We succeedeod in isolating four strains of Tahyna

virus from mixoed pools of Agdes caspius and Aodss dorsalis

collected on June 25, and one strain of Tahyna virus from

Anopheles maculiponnis collocted on July 10.
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Flow sheet, 1)

Table 1

€ollections of mosquitoes in barns in the Sezewinkel in 1957 and virus isolation experiments

P a £t e o £ o0 1 2 e ¢ t i n

Species April 13 April 21-23 Mzy 5-7 flay 19~21 Juns 2-4 June 17-18g
An.maculi- *)
pennis 25/25/1/~ 250/258/5/~ 185/185/5/-  8C7/807/19/- 975/975/21/- 652/652/14/~
A.claviger 3/ 3/1/- 8/ 4/ 2/- 4/ 2/ 1/~ 71/ 70/ 2/-
Pe.fTlaves~
cens 12/ 12/ 1/~ e/ &/ 2/-
Re,caspius
dorsalis 12/ 12/ 1/- 203/203/ 5/-
Ae.canteans i/ 1/ i/~
As.vaxans 3/ 3/ 2/=-
fN.richiardii 9/ 9f 2/~
Th.z0nulata 4/ 4/1/- 1/ 1/1/- 3/ 3/2/- 4/ 3/ 2/- 11/ 13/ 2/- 14/ 14/ 2/-
U.unguisu-~
lata
Ce.pipiens 19/19/1/- i/ -/ -/~ s/ 6/ 1/- y/ 1/ 1r/-
C.mmodestus
C.territans 3/ 3/1/~
Unidentified

5:/531/4/- 252/251/6/~ 181/191/8/~ 852/845/27/~ 990/988/24/-  961/96Q0/30/-

' a1
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flow sheset, contd.2) Table 1

Collections of mosguitocs in berns in the Seewinkel in 1967 and virus isclation experiments

D a t =2 o f £ 0 1 1 e ¢ t i © n

Species June 30 -~ July 2 July 14 = 17 July 24 -~ 26 August 4 -~ 6
An.maeulipennis 2868/2868/58/2 qi 5212/5218/105/~ 10144/10144/204/~ 2352/2352/48/1 ¢
A.claviger 7/ 1/ 1/=

Re.flavescens

Ae.caspius

dorsalis 123/ 123/ 6/~ 41/ 41/ S/1 T 188/ 188/ 7/-

Ae.cantans

fe.vexans 15/ 15/ 2/- /) i/ 1i/- 1/ 1/ 1/-

M.richiardii 255/ 255/ 8/- i83/ 183/ 17/- 281/ Nmp\_ ig/- e/ 1o/ 2/-
Th.annulata 16/ 16/ 2/- 41/ 41/ 4/- 22/ 22/ '6/-

U.unquiculata .

E.pipiens VRSV, SNVE VIR SRR YR VA YR VA
C.modestus Y/ 1/ 1i/- 1/ 1)) i/ 1/ 1i/- 8/ g/ 2/~
C.torritans

Unidentified 850/ 850/17/1 T 11650/11650/233/3 T

4135/4235/96/3 T 17137/17136/356/4 T 10659/10658/231/- 2402/2402/53/1 €




Flow shest, contd.3) Jable

Collactions of mosquitoes in barns in the Secwinkel in 1867 and virus isolation experiments

B a2 t @ o f € 2 1 1 e c t i o n

Soecies August 18 - 20 September 1 - 3 September 8 -~ 10 Septembar 28 - 20
fn.maculi- ®)
pennis 1@39/1039/22/2 ¢ = 2060/2000/40/8 C 3129/3125/63/34/ ¢  8G8/8G8/17/7 C

A.claviger i/ 1/ 1/- 22/ 22/ 3/-
fe.flavescens

Ae.caspius

dorsalis 3/ 3/ 1/- 11/ 11/ 1i/- i/ 1/ 1/- 130/130/ 3/-
Ac.cantans

Ag.vexans i/ i/ i/~ 2/ 2/ 1/-
M.richiardii 14/ 18/ 2/- 123/ 123/ 4/~ 154/ 154/ 7/- 4/ 4/ 2/-
Th.annulata 15/ 1w/ 2/- 28/ 28/ 2/~ 184/ 184/ 7/- 82/ 78/ 2/-
Y.unquiculata /iy 1/- 5/ 5/ 1/- 3/ = /-
C.pipiens 1?7/ w4/ 3/- 24/ 22/ 2/~ 42/ 31/ 2/- 112/100/ 2/-
C.modestus 14/ 12/ 1/0 8/ 8/ 2/~ 8/ 8/1/- 1/ -/ -/-
C.territans ¥y =) -

Unidentified

1598/1093/32/2 €  2194/2191/52/8 C 3524/3513/83/34 C  1164/1145/30/7 €




flou sheet, contd.4) - Table 1.

Eollections of mosguifoes in barns in the Seewinkel in 1967 and virus isolation experiments

Species October 16 - 17 gctober 28 - 3G November 12 - 13 Tatal
An.maculipspnis 82/ 82/ N\|*v 11/ 11/1/- 6/ 6/1/- 36552/ 30551/ 662/2 7, 52 C
A.claviger 15/ 15/ 1/- : 133/ 124/ 12/-
Re.flavescens 20/ 28/ 3/-
Re.caspius

dorsalis 92/ 92/ 2/~ 4f 4/1/- scs/ 808/ 33/1 T,

% s.cantans i 1/ /-

' Re.vexans 2/ 2/ 1/- 25/ 25/ 9/-
M.richiardii 1031/ 1031/ 45/~
Th.annulata 59/ 59/ 2/~ 14/ 14/1/~ 18/1i8/1/- 511/ 507/ 39/-
U.unquiculata 3/ 3/1/= 12/ 9/ 3/~
C.p piens 92/ 92/ 2/~ ipo/x00/2/- 50/50/1/- 519/ 489/ 21/-

. C.modestus 2/ 2/ i/- 2/ 2/1/- 46/ 43/ 10/~
C.territans 4/ 3/ 1/-
Unidentifieg 12500/ 12500/ 250/4 T,
© 344/344/21/- 134/134/%/- 74/74/3/~- 46162/ 46111/1089/7 T, 52 C .

Number of mosquiteoes collected/Number of mosquitces tested for vir f
¢ f e irus/Number af pcol
Strains isolated (7=Tehyna, C=Calovo) / g m\mmﬁmmw °f
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Flow shest, 1) Table 2

Collections of mosquitoes outdoors in the Seewinkal in 1967 and virus isolation experiments

D a t e o f € o 1 1 g ¢ t i o r

Species flay 5 -~ 7 {tay 13 - 21 Juns 2 - 4 June 17 - 18 Jung 38 - July 2

An.maculipennis 4/ a\n\-é 837/837/17/~ 400/400/8/~ 28/ 27/ 4/- 610/ 6i8/ 17/~

A.claviger 208/ -~ /-/- i/ i/1/- 55/ 15/ 3/- 13/ 12/ 2/- 4
R.plumbeus | B
A.algeriensis i -/ -/~ m
Re.flavescans 136/136/3/~ i/ 1/ y/- 7/ /1/~ 78/ 178/ /- 109/ 109/ 9/-

Re.caspius/dorsalis 177/138/3/- 3052/2932/ 59/1T 5045/5042/ 102/13T

Ae.cantans i/ i/ 1/- v 1/~

Re.annulipes W/ -/ -/~ 12/ </-/-

Ae.leucomelas 1/ -f-/- :
Ae.sticticus 18/ 1is/ 2/- i/ i/ /- \
Ae.cipereus 1/ 1/1/- i/ i/ 1/-

Ae.vexans 467/ 464/ 14/- 293/ 283/ 1ip/-

M.richiardii 1/ 11/~ 116/ 113/ 6/~ 3803/3803/ &G/-

Th.ennulata 8/ 8/2/- 5/ S/ 1/- 124/124/3/- 25/ 25/ 3/ 23/ 23/ 3/

U.unquiculata

C.pipiens 11/ 11/2/~ 5/ 5/i/- 27/ 13/ 1/- is/ 1is/ z2/-

€.modestus

Unidentified 2800/2660/ 52/~

358/298/13/- 854/844/20/- 550/538/15/=- 6468/6265/151/17 "9920/9966/ 228/13 V¥




Flow sheet, contd.2) Taeble 2

Collections of moscuiices outdoors in the Seewinkel in 1367 and virus isolation experiments

D a t = o ¥ z o 1 1 e ¢ £t i o n

Soecies July 14 - 17 July 24 - 26 Auaust 4 - 6 August 13 - 20
Bn.mzculipannis 754/ 748/ wm\l*vmmwm\ 2814/ 62/12T 138/ 130/ 3/- 45/ 45/ 2/1C
k.claviger 6/ 6/ 1/- ae/ 86/ 4/- 2/ 2/ i/-

_A.plumbeus

A.algeriensis

Re.flavescens ig/ 10/ 1/- 2/ 2/ 2/~ 2/ 2/ 1/«

Be.caspius

dorsalis 172/ 172/ 4/- 2057/ 2057/ 43/~ 197/ 195/ S/~ 177/175/ 5/-
Ae.cantans r/ 1/ 1/-

"Ae.annulipes

Ae.leucomelas
Az.sticticus

As.cinereus

Ae.vexans i/ 18/ 2/- 111/ 111/ 7/- 139/ 138/ 4/~ 4/ & 2/~
M.richiardii 4001/ 400D/ 80/- 18507/18507/ 373/17 772/ 172/16/-~ 331/330/ 8/~
Th.annulata 25/ 25/ 1/- 34/ 34/ 4&f- 4/ 4/ 1/-
U.ungquiculata .

C.pipiens 26/ 28/ 1/- 20/ 20/ 2/- 17/ 17/ 1/~ 34/ 30/ 2/-
C.nodestus 2/ -/ af- 2/ 2/ i/~ 178/176/ 5/-

Unidentified 9100 9100/182/2%

14113/14104/289/2723631/23631/ 503/2T1261/1258/32/~ 765/758/25/1¢C




Flow sheet, contd.3) Table 2
Collections of mosquitoes outdoors in the Seeuinkel in 1987 and virus M@ovmwwo: experimants

D a t e o ¢ € 01 1 & ¢ t i1 v n
Soecias Seotember ! - 3 Saeptember 8 - 10 September 28 - 29 Cctober 16 - 17
An.gaculipennis 6/ 6/1/-") i/ i/ /- 5/ 5/1/- &/ 4/1/-
&.claviger
A.plunmbous Y -f =/-
k.algeriensis
bde.flavescens i/ 1/i/- 7/ T/if-
fe.caspius dorsalis 12/ 12/1/- s/ s/ 1/- 1953/194373%/- 131/ 139/3/-

ARe.cantans

Re.annulipes
Ae.leucomelas

Ae.sticticus

Ae.cinereus i/ i/1/-
he.vexans 2/  Z/i/-
M.richiarcdii 277/277/6/~ 273/273/ 6/~ 58/ 5%/7/-
Th.annulata 3/ 3/1/- s/ S/ 1/~ 49/ 4e/1/-
U.unquiculata 1/ ~f-f- ig/ 9/i/-
C.pipiens 48/ 40/1/- &/ .4/ if- 275/ 27z/6/- 250/ 25075/~
C.mcoestus 46/ 46/1/- 4/ 4/ 1r/- 12/ s/i/- i/ i/i/-
Unicentified

386/385/12/~- 292/292/11/~ 2361/2343/56/-  355/395/13/-

Wt o o s ik b Lﬁ
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floew sheet, contd.4)

Teble 2

————————————

3 3 l 3 &7 3 3 P % +
Colleciions of mosquitoes outdoors in the Seewinkel in 1567 and virus isolztion experimenis

Species Qctober 29 - 3B November 12 - 13 T otel
N\
An.meculipennis 1/ ) =y 2/ 2/ i/- 5642/ 5633/ 136/ 17T, 1¢C
iZ.claviger 183/ 122/ 12/ -
4.plumbeus 1/ -/ -/ -
5.algeriensis i/ -/ -/ -
ta.flavescens 353 353/ 27/ -
Re.czsciys dorselis 18/ 16/ 1/- 12%86/12811/ 272/ 1¢ T,
he.cantans 9/ 98/ 3/ -
Ae.annulipes 22/ -/ -/ =
fe.leucomslas i/ -/ -/ -
fe.sticticus s/ 15/ 3/ -
As.cinerzus z/ 3/ 3/ -
Ka.vexans ip3z/ 1gis/ 48/ -
M.richiardii 2812403/28135/ s83/ 1 T,
Th.annulata 6/ 6/ 1/~ 5/ 45/ 1/- 355/ 353/ 23/ -
U.upguiculata i/ <) -/- 12/ s/ 1/ -
€.pipisns 427/424/ 9/~ 197/181/ 4/~ 1348/ 1324/ 38/ -~
C.mocestys 237/ 232/ w8/ -
Unidentified 11700/31700/ 234/ 2 T,
445/440/11/~ 244/246/ 6/~ 62045/63721/ 1385/ 18 T, 1 ¢
Qa
/

number of mosgquitoes collected/Hunber of mosquitoes tested for virus /Humbsr of pools/
Numbzr of virus sirains isclated {7=Tahyna, C=Calovo)




{2) __Sucvey with oore of vertavratoe

Table } glves an account of a sorological survay dono
with sere of several vertebrate spociee ocourring in the
Saewinkel,

The sera were testod in the-bilsgue pulture noutralize- -

tion test employing the eatablished coll line GMK=AH 1. Thoe

calle wore grown in tubese using Eagle's minimol opesential
medium (MEM) supplemented with 20 % calf sorum as growth
mediume Prlioxr to inoculation, tho medium was romoeved dnd
roplaced by Eagle'e madium containing 5 % calf garun.

Tho sorum samplos wore diluted 1:5 in PBS and teotaed
agalnst 30-300 TCM,,  of Tahyna and Calovo virusos. Tho
virus=serum mixturd-was incubatod over night at + 4°C., For
oach serum two tubes were usod, Maintenance medium wag
changod 24" aftor inoculation and thon, if nocossary, ot
two days' intervals.

It must bo stated that hedgohogs (Erinacaus ouropagus)
woro inveetigatod by mark and roleaso=trapplng ueing watop-
proof peints for marking. This study wes done to invoatigato
the possibility of ovorwintering of Tahyna virus in theso
hetorothermal animals (eoo also psgo 66) and lastod from
tho beginning of 1967 until the end of 1968. bLuring this
porlod, a totol of 147 individusls was marked; 116 hodgohogs
wora caught twiceo, 5 throe times, 1 four timesn, 2 five times,
and 1 six timec. Conversions of entibodios againat Tahyna
virus were found in two individuals only, one in the pariod
from May 5, 1967 and July 25, 1967, tho othor botweon
July 1§, 1967 and April 16, 1966,

It will bo noted in Tabloe 3 that most of tho sera
togted gainst Calovo virus ware devoid of antibondlus, Posi-
tive seora were only found among samples deriving from roe
door (Caproolus caproolug) and hoxrsas.

with Tahyna virus, the highest proportion of poeitive
sora was presant among hares (lLepus eungpagua) and pige.
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Tablo 3

Serologicol survey on vortebratoa onourring in tho
Seoauinkol

Humbor of So far tosted So far *asted
Spoecioo aora ageinst Calovo apgainet Tahyneo
vollaclted virue/positive virue/poaitiva

Erinacaus
ouropoous 147 147/0 146/9
Sorex arohous 13 7/0 13/0
Crocldure loucodon 15 8/0 150
Crocidura svaveolous 2 - 2/0
Oloocatus austria- 1 -
oue 1/0
Piplstrellus
nathusii 1 - 1/Q
Lepus puropaqus 269 260/0 269/76
Citolluo cltollus 98 29/0 98/1
Cricotus cricutus 40 40/0 A0/0
\ Ritymys subterrancus 2 2/0 2/U
Microtus arvalas 79 57/0 79/0
Ep— Apodemus
] tlavioollis 15 11/0 15/0
X :-; Apadumus microps 22 21/0 22/0
j ] Muga muysculue 1 iyh. A 1/0
!;ﬂff Vulpos vulpos T 7/0 7/1
"7-1 Sus scrofa 3 2/1 3/1.
= Sus scrofae
_ domogtica 17 17/0 17/11
o r toproolus capreclus 10 10/7 9/4
Tw;4f Equus caballue 2 2/2 2/1
B Lucorte agilis 65 - ¢5/0

Natrix natrix ? 7/0 7/0
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(4)..8tudipe on tho periodioity of ooourrance of Tahyne and
Colovo viruegs by ngenn gf gantingl pabbite

From epring until autumn 1967 mnd 1960, ewntinol robbito
wero exposod Ln two ouges wasily aocossiblo for mosquitooe.
Tho oogon woro placod in o distanca of abaut 100 m from cach
other {n the otoppe biotope eouth of tho villago Apotlon
in tho Seowinkel-nrea. Blood wes tokon by hoart puncturo
usuolly overy two wooka. A small port of tho blooduunu
immodiatoly frozen in dry ico and thon-kept at -00°C until
inoculetion into boby mico for virus iasolation wxporimonta.
In cose of viruz isolation, otroains wurv identifiad by meane
of tha lmmunofluorsecent mothod. Thu rest of the blood was
uvead for sorologicsl studies. Tho sora woru tosted againet
Tehyna virue ond Calove virus in the N1 os doscribad oleop-
wharo (geo poge 59).

So far, all blood eamplos obtained in 1967 were toated
for virye. Ono strein of anm agent was Lsolated on May 20
from rabbit 59) which could not bo idontifiod as Calovo
nor as Tahyna virue. Studies on thie agont will ba carried
out later. Only a small proportion of the blood somples
obtainod in 1968 wore tostod for virus. To data, two strains
of Tahyna virus woro isolatod from rabbits blod on June 18.

In 1967, convereions of antibodies wore obsorved
agolnat Tehyna virus with sovon rsbbits betwoon July 1
(firet specimons positivo) and July 15 (last spocimona
positive). Conversions of antibodioce against Calove virue
wero found with four robbite betwoon July 15 and Cotober 16.

In 1968, 11 rabbits doveloped antibodies egalnat
Tahyna viruas with tho first conversiecne in the sorum semplus
taken on Juno 18 and the last on July l0. Toate with Calovo
virus hsve not yet been dono.
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(5) Experimental studies on hiberpation of Tahyna and
Caloyg viruses - T '
§E;g, Yebyna virus ip exporimentally infected frogs,

lizzavrds and shakes,

In erder to invastigate the questien of whother Tahyna
virus can overwinter in poikilothermal vertebrates studiss
on the course of experimental infectian in thosoe species _
which are abundant in the Secwinksl area were carried out:
two frog-species (Rana esculents and Hyla arborea), one '
lizzard (Lacerta agilis)and one snake (Natrix natrix). N
Besides those spocies a fow other amphibians and reptiles

occur in tho Seewinkol which ars, howsver, rare and can be
excluded for quantitative reasons.

B o T

=, s1: Rana esculenta.

fwo groups each comprising 12 adult frogs were injected

subcutanecusly with 50,000 LD or 50 LD_,, respectively,
of a baby mouse bgain suspené?gn of Tahyha virus. The frogs
were kopt at + 22 C. Cn the 3rd, Bth, 10th, 13th, 17th,
21st, 24th, 28th, 35th, 41st and 52nd day after infection
one frog of sach group was killed and tested for virus.
8rain, heart, lungs, gall bladder, pancroatic gland, livor,
kidneys, reproductive organs, fat body and spleen were
ground, suspended in 1.5 ml of the medium described else~
whore in this report (sve page 49) and centrifuged. The
supecnatant was incculated intracerebrally intc baby mice.

. o virus could bes isclated, so that it appears thet Hana
esculenta doos not develop viremia after infection with
Tahyna virus.

5,1,2: Hyla arboroa.

210 adult individuals of Hylo arborea were collected
from tress and divided into four groups. Two groups each
comprising 80 individuals were inoculated with 10,000 LD
{group A) and 10 LD__ (group B), respactively, of a baby
mouse brain suspens?gn of Tahyna virus; twp groups, each
comprising 15 individuals, were injected with 1,000 LD
(group C)} and 100 LD__ (group D), respectivaly. One day
after infection, 10 iRd%uiduals of group A and group B
yerse tnansfesred te + 4 €, the rest remained at a tempera-
ture of + 22 C. From this stock, three individuals of group A
and group B were killed on the 2nd, 6th, 8th, 10th, 15th,
17th, 20th, 22nd, 30th, 35th, 48th and 56th day after infec-
tion and tested for virus., Blood, heart, lungs and kidnaeys

50
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were processed into one pool and suspended in 0.5 ml of
the usual medium. After centrifugation, the suspension and
a ten-fold dilutianh were inoculated intracerebrally into
baby mico. No virus was isolated.

72 days after infection_all romaining individuals of

- all four groups kept at + 22°C wore bled. The scra were

tested in the NT against Tahyna virus (method see page 59).
No antibodies cnuld be detected.

Those frogs kept at + 4°c were-killed-133 days after
infection and bled., No virus was isolated by intracerebral »
inoculation of the blood into baby micoe nor could antibodies
bo detected against Tahyna virus.

from this it appoears that Hyla arborea develops neither
viremia nor antibodigs after infection with Tahyna virus.

5,1,3: Lacerta agilis.

Two experiments were carried out using two different
strains of Tahyna virus, a neuroadapted strain and an extra-

‘neural strain.

Experiment 1:

Two groups of adult lizzards, each comprising 12 indi-
viduals, were injected subcutaneously with 50,000 LD and
50 LD__, respectively, of a baby mouse brain suspens?gn of
Tahyna virus. On the 2nd, 3rd, 4th, 6th, 8th, 10th, 13th,
16th, 17th, 20th and 23rd day after infection, one indivi-
dual of each group was killed and bled. The blood was inocu-
lated (undiluted and in a dilutior of 10”%) intracerebraily
into baby mice. No virus was isolated.

In addition, five individuels were infected with
1.000,000 LD 0* five individuals with 100,000 LD and four
individuals with 1,000 LD 0 of the nouroadapted ggrain.

All these lizzards wore biod 78 days after infection. The
sara were tosted in the NT against Tahyna virus. No anti-
bodies could be detected.

Experiment 2: S

Tuwo groups of lizzards each consisting of eight indivi-
duals wero infocted with 25,000 LD and 2,500 LD,.»
respectively, of an oxtrancural st§gin of Tahyna Virus
obgainad‘from vircmic hamsters.- The-1lizzards wero kept at
22°C. On tho 3rd, 4th, 7th, 11th, 21st and 42nd day after
infection, onc individual of each group was killed, and the
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blood was ingiulatod intracercbrally into baby mice (undi-
luted and 10 "), No virus was isolated. In addition, threc
individuales infected with 25,000 LD5 woere transforred

to + 4 C four days aftor infcecction. ?hey were blod 42 days
aftor infection. Also in this case no virus was isolated.
Thus, also lizzards failed to develop viromia and ant'=~
hodies after infection with Tahyna virus.

5,1,4: Natrix natrix

JTwo groups of shakos, 10 adult individuals cach, wore
injected with 25,000 tD_._ and 2,500 LD__, respectively,

- of .an extrareural strain of Tahyna virds obtained from

viremic_hamsters. The snakes wero kept for four days

at « 22 C. Then three individuals infected with 25,000 LD
(group A) and throe individuals infected with 2,500 Lo,
(yroup 9) remained at room temporature, the rest {group C
and D) was transferred to + 4°C.

On the 3rd, 4th, 7th, 11lth, 1l4th, 21lst, 38th, Blst
and 119th day after infection blood was taken by clipping
the tail from one snake of group A and group B and inocu- .
lated undiluted and in a dilution of 107~ into baby micc.
No virus was isolated,

50

Tho blood of onc snake of group C and group D was
tested ib the 38th and 119th day after infection. Also
in theso cases no virus was isolated.

All snakes of groups C and D were rcmoved on the
119th day after infection and transferred to room tem-
porature., Bloosd was taken cn the 2nd, 3rd and 7th day
after this removal (i.e.on the 121st, 122nd and 126 th
day after infection) from one snake of both groups and
inhoculated into baby mice. No virus was isolatoed. 0On the
156th day after infeoction the blood of throce snakes of
each group was tested in the NT, 'No antibodies against
Tahyna virus were detectod.

From these results it can be concluded that the snake-
spocies Natrix natrix does not show any signs of virus
replication such as vircmia or the production of neutra-
lizing antibodies after inoculction with Tahyna virus.

5,2: Calovo virus in artificially infected

Anopheles maculipennis.

As it has been demonstrated by many virus isolations
Anophelgs maculipennis is the main vector of Calovo virus
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maintaining the virus cycle during the summer months. Houw=

. gver, it is unknown whether the virus can also hibernate in
this mosquito species which overwinters in the imaginal stage.
This guestion was investigatod in an experimental study.

. In the period from October 8 to Dgcember 12, 1968, we
collected about 6,0C0 overwintering females of _Anophelus
maculipennis messeac ii. hay barns. from these, 3,140 indi-
viduals wero infected intrathoracally with Calove virus
(10" “suspension of baby fnouse brain in PBS .containing
10 % calf sorum).

After ingculation, most of the mosquitoes were incu~
bated gt + 22°C and 90 % r.h., for five days and then kept ;
-at + 4°C and 90 % r.h. Only a smell part was kept in.the
attic under conditions similar te those in nature with
varying temperature and humidity. Six houprs, 24 bours,
4,5,25,32,40,42,46,53,60,67,119,126,133,147 and 155 days
after infection three mosguitoes were removed, suspended
in 1.5 ml of TCM 199 containing 0.75 % bovine albumins
and antibiotics, bufferod-to 7.2 pH, and titratod in baby
mire by intracerebral infection. Aftsr § months, the supply
of surviving mosquitoes was completoely exhausted.

' Tho results of these virus isolation experiments are
shown in Table 4,

From these results it appears that replication of the
virus starts betweon the lst and 4th day after inoculation.
After two months the virus titer descreases slowly. Yet even
after 5 months, when the last surviving mosquitoes were
tested, virus yas still deotoctable.

Out of the small numbers of infected mosquitoes kopt
under more or less natural conditions in the attic three
individuals were tested for virus on the 32nd and 115th day
after inoculation., Both pools were positive.
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(6) Discussion

Tghyna virus

During the leat three years, Tahyna virus regularly
ococurred in tho steppe biotops in the Eastorn part of tho
Nousiedlerseg-area. Thero, the main vectors are Aedes
caspiur and Aedog dorsalis in which very high infoection
fates . e obsorvod; besides by these gspscios the virus
is also transmitted by Aedes flavescens and Mansohia
richiardii. Three strains wers isolatod from Anopheles
maculipennis, but these streins probably derived from in-
dividuals newly ongorged on viromic cattle. As could be
demonstrated by Danieclova (6), the virus does not multiply
in Anopheles maculippnnis. In the lowlands along the
rivers the virus is mainly transmitted by Aedeos_vgxans
and Aodes cantans (2,7,8).

From all theso mosquito speciss virus was isolated
in June, July and Auyust only., These findings are in good
agreoment with the rosults obtained with sentincl rabbits,

From the results of our serological studies it can be .
concluded that haros and roe dece. are the main vertebrate
hosts, while pigs might maintain the cyclo in the wvillages.
In addition, antibodies were found in hoedgehogs, ground
squirrels, foxes, wild boars and horses,

Thus, the mein arthropod and vertebrate hosts which
maintain the virus cyecls during summer are knouwn.

The mode of hibernation is, howsver, still unknown.
From our sorologicel studice with hedgehogs carried out
on the basis of mark and release-trapping it eppears that
this heterv~thermal vortebrate species does not maintain
the virus cycle during wintexr, though a prelonged viromia
could be demonstratod in the cold under experimental con-
ditions (9). Serological survoys carried out with hamstars,
ground squirrels, lizzards and snakes have also yiolded
nogative results. Frogs (Rana usculenta, Hyla arborga),
lizzerds (Lagarta aqilis) end spakos (Natrix natrix) do
not develop viremia nor antibodics after inoculation of
virus, so that it can be concluded that they do not act
as hosts of the virus. Thus, a hibornation in those spociocs
can also be cxcluded.

Daniclova et al. (10) have rocently studied the pos-
gibility of hibernation of Tahyna virus in ovecrwintering
femalos of Luliseta anhulata. Under experimental conditions,
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the virus could be isclated up to 12 weeks after infection,
Culiseta ahnulata is, however, a rether rare specioes, so

‘ that it seems unlikely that the low population densitios
are sufficient for the maintenance of the virus cycle,
if even the virus can overwinter in this mosquito under
natural conditions.

It is driking that the seasonal appearance of Tahyna
virus coincides with the development of Aedes species, mainly
of Aades caspius and Aedes dorsalis. OUne wonders, therefore,
vhether transovarial infection of the mosquito vectors is '
possible. $o far, transovarial infection in mosquitoes has
not yet been established with any virus of the arbo group
(Chamberlain 11). Future investigations should, howsever,
deal with this problem in detail. It might be possible
that the virus is transmitted in an uninfectious form to
the eggs and to the following instars, becoming infective
in the imaginal stage through the influence of mutagenhic
noxes. As the rearing of the vectors of the Tahyna virus
meets many technical difficulties, these studies should
first be conducted with a model, for example Aedes saegypti,
using Tahyna virus and a virus which is transmitted by
Aodes aeqypti in nature such as Dengue.

Calovo virus

It became avident through our studies that in the
steppe biotops east of the Neusiedlersee at the Hungarian
border the falovo virus ococurs - at least in some years ~
in unusually high infection rates. The main vector of this
virus is undoubtedly Apopheplos . magulipennis; besides this
spocies, only M.richiardii was occasionally fcocund ta bo
infected., All virus isolations were made from mosquitoes
collected during August sand Sepiember only. This roughly
corrasponds with the results obtained with the sentinel
rabbit technique. In a two years's study conversions of
antibodies against Calovo virus woere invariably observed
during tha period from the middle of July until the middle
of October.

In a serological sutvey, roe deer, horses and wild
toars were found to have antibodies against the virus. It
is not yet quite clear which vertebrate species maintains
thoe cycle. Besides, roe deer which are fairly abundant in
the area under investigyation also cattle which is heavily
attacked by Anopheles maculiponnis has to be considgred as
hast of this virus. This is indicated by the fact that most
of the strains were isolated from mosquitcos collected in
a cow barn. A serological survey will clarify this point.
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All sera of heterothermal and poikilothagmal verto=
brates (hedgehogs, hamsters, ground equir¥Tels, lizzards
and snakos) tested for antibodies against Calovo virus wore
found to bo negative. A study on the couvso of experimontal
infection of shakes with Calovo virus is etill in work.

From the results so far obtained it may, howwvor, be con-
cluded that heterothermal and poikilothormal vertobrates

do not take part in the virus clrculation and. paxtxculanly,
do not act as hoste during.winter... R e

In order to investigate whetheor the virUS’can«hiber-
neto in overwinteriny femeles of Anopheles maculipennis
messoan, the course of oxperimental infection with Calovo
virus by intrathoracal infection of this species was
studied. From the results it appears that virus replica-
tion starts between thoe first and fourth day aftor infoeow
tion., In the course of five months a slow decroase of
virus titer in the mosquitoes was observed which may be
traced back to the reducsed physiological status during
hibernation. It is, however, concoivable that the viruse
titer would increase after s blood meal. Daniclova et
al. (10) who infected ovorwintering femalos of Culiseta
annulata with Tahyna virus alsa observed a decreaso of
the virus titer during hibernation,but found highor titers
in mosquitoss which had boon exposed to highor tempera-
ture after interrupting the hibernation beforo tho virus
isolation experiment. Tho fact that the Calovo virus could
be demonstrated in overuwintoring females of Anophales
Baculipoennis oven five months aftor infection leads to tho
assumption that the virys. might.passibly hibernato in
Anopholes maculipennis. It is, hpwover, .striking that
signs of virus activity in naturo could never be detocted
before the middle of August., On tho other hand this discro=-
pancy might be oxplained by the low numbers of infoctod
mosquitoes surviving until spring. The infection rates
might be very low in spring and slowly increase until
reaching a detectableo level in summoer.

In future studies it should bo explored if virus
roplication n hibernating femalwvs of Anophglogs maculiponnis

can be stimulatod by means of a blooud meal, In addition,
tho possibility of a transovarial infection should be
studied in detail. For this purposo, fomalos of Anopheoles
macullgonnls cullected in thy fiold should hu infucted,
and tha F,~generation should. be _oxposod to mutegonic noxes
thus pessibly inducing a tranformation of tho "ecliptic
phaso" of thn virus into an infoectious form.
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7 Summar

Field investigations and oxporimental studies on tho
ocology of Tehyna and Calovo viruses were carried out.
Both viruses occur in high infection rates among certain
specioo of mosquitoes in the sastern part of the Weusiod=
lerseve~orva near the Hungarian border. The mein vectors
of Tahyna virus are Agdeg c¢aspius end Asdes dorsalis, the
Calovo virue is mainly trensmitted by Apopheles maculi-
pennis, Virue isoclations from mosquitoos and virological
and serologicsel studies done with sentinel rabbits have
shown that Tahyna virus is detoctablo from the middle of
June until the end of August, and Calovo virus from the

- middle of July until tho middle of October. -

The main vertebrate hosts of Tahyna virus are hares,
roe deer and pigs. Antibodies against Calovo virus were
found in roe deer and horses only.

The hibernation of both viruses is still unknown. It
was established thet neither heterothermal (hedgehogs,
ground squirrels, hamsters) nor poikilothermal vertebrates
(frogs, lizzards, snakes) can maintain the virus cyclos
during winter. Due to the fact that the Calovo virus ro-
plicates 1n hibernoting femnales of Anopheles maculipennis
after intrathoracal infection and was detectable sven
after 5 montha, evidence suggests that this virus might
perhaps overwinter in this mosquito.
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Virus isolation experiments from overwintering Angphelus

moculipennis masspap infected with Calovo virus

Bourafﬁgﬁbl Number of midb]infecteg/wumborsof mice diad
ays"aPter = . o) -2 - -4
infoction ioggqgﬁl 10 10 10 10
1,5 ml of
madium
G hours 8/8 5/2 /3 6/0 5/0
24 hours /7 8/6 5/0 8/0 5/0
4 days 7/7 /7 8/8 6/4 8/1
5 days a/e 5/8 5/5 6/1 6/1
25 days 9/9 9/9 G/4 6/1 10/0
32 days 6/6 5/5 ?/5 5/0 7/0
40 .days . 5/5 . 5/5 6/% 8/2 0/0
42 days 7/% 5/5 6/6 5/3 8/5
46 deys /7 8/7 68/5 6/1 -
53 days 9/9 6/6 10/8 8/0 ?/0

60 daye 8/8 10/0 7/0 7/0 6/0
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INVESTIGATIONS O THE AGEWT OF WEMURRMAGIC FEVER IN
ET_IONKEY DISENSE AGENT,

GERMANY ("MARBURG VIRUS!, VERVET M

RHABDDY SIMIAE) AND_ITS_PUSSIBLE CLASSIFICATION AS
AN _ARBOVIRUS .

(1) __Introduction

In last year's report (1) wo summarized the rosults

of a study on the so-called "Marburg virus". Thie hithorto
unkitown agont ceawgsed an outbroeak of hemorrhaplc fever
among laboratory workers in Marburg and Frankfurt {Germany)
in August and September 1967. Wo roported that tho agent
shows scme chavacteristics of an arbovirue, It roplicates
in the brains of baby mice, is sonsitive to desoxycholate
and its morphology resembles those of the rod=shaped ur=
boviruses which are now placod in the rhabdovirus group.
Othor workers found that the agent is inactlveted by
other (2) and conteins RNA (3) thue sxhibiting featuras
which are also oompatible with the arbovirus group.

In 1968, our research unit carried out intensive

studies with this fascinating new virua. In partioular,

we attempted to get some more information on the question
whether or not it 1s justified to classify the agont as an
arbovirus. The term "srbovirus" is presontly used as an
acologlo criterium., In this asense also the mosquitowborne
rhabdoviruses such as Vgsicuylar Stomatitis, Hart Park and
Cocal viiuses are membors of tho arbovirus yroup.

(2) Attempts at the propagatien in mrtire ogs

In a firgt sories of sxperiments we invpstigated the

arthropods,

(2,1) Ticks of Specios lIxedos ririnus

Fomale ticks wera infocted by tho anal route with

a thin glass capillary filled with viremic guinca pig
serum containing lO’LU /ml., Infectod ticks wore kept in

a molst atmosphere at igom tompeorature for 18 days at

which time thoe survivors were ground and susponded in PBS,

This suspansion was injected into ticks for a socond pag-
sage and into guinca pigs to test for wvirus, Ticks of the
socond pagssage wore also tested for virus after 15 days
in guinea pigs. No virys could be isolated from guinsa
pigs infocted with a sugpansion of the initially infectod
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ticks or those of the socond passage. Therefore, we con-
cluded that the "Marburg virus" doos not repllpate in
Ixodes ricinus. .

(2,2)  Nosquitoes of the‘SQé@iés fedos asgypti

For invastigating the ability of the "Marburg virus"
to replicate in mosquitoes, we first employed Acdes
aeqyptr mosquitoes which is the most commonly used species
for this purpese.

The mosquitoss werc injeocted intrathoracally with
the serum of a viremic guinoa pig by a very thin glass
capillary. The infected Aedes were kept in an incubator
at 26 C and fed with hongy water. A high humidity was
maintained et all times, On the llth day surviving mos-
quitoss wsre ground and susponded in PBS. The suspension
was injocted into guineca pigs and also into new Aedegs
for a scecond virus passage. fosquitoes of the second
passagc were sacrificed 21 days after infection and
tosted for virus in guinea pigs. '

from both passages, virus could bo reisolated in
guinea pigs. Specifity of the reisclated agent was conw
firmed by means of fluorescein-labolled antibodies.

Thus, we concluded that "Marburg virus" replicatoes
in Agdes acgypti,uhich is a momber of the subgroup Culi-
cinae from the Cullcxdae group of arthropods. -

{(2,3) Mosquitoes of the Species Anopholos maculi~
pgnnis

For investigating whoether "Mawburgq virus" alsg pro-
pagates in mosquitoes from the sUbjroup” "Anopholinac,
Anopheles macuylipennis mosquitoss were also injected
intrathoracally with the virus-containing serum. Infec-
ted mosquitoes were kept at 22 °C and high humidity. On
the 2nd, 4th, 8th and léth day, rospcctlvely, 10-20 indi-
viduals uwere ground, suspended in PBS and tested for virus
by injecting the suspension into guinca pigs. Virus was
reisolated after 2 and 4 days; only a low concantration
of virus was demonstrable after 8 days but nonc after
14 days. From this it is apparent that "Marburg virus”
porsisted for a fouw days in Anoshelos maculipennis but
did not replicato in this mosquito specios.

Due to its successful propagatien in Aedgs_asgypti
the "Marburg virus" corresponds to tho ecologic defini-
tion of an "Arbovirus". The fact that tho virus failed to
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roplicate in Apopheles maculipennis suggests that it-is
' possibly tranamittod in nature by mosquitoes (Culiczdae)
of the subfamily Culicinaa.

Summary

It was attempted to prepagate the'Marburg virus"in
three different specics of arthropods: Ixodes ricinus
ticks and mosquitows of the species Asdes aeqypti and

;”55 Anoeheles meculxgennxs. No virus replication was observed :
g in Ixodaes ricinus and in Anogholes macullgennis.Howevex, B
T tho virus multiplied in Asdes amegypti. Therefore, thea : P
"Marburg virus" corresponds to the acologic definition T
"Arbovirus" and is possibly transmitted inm nature by mos-
quitoes of the subfamily Culicinae of which Aedes aeqypti

is a membor, 1

‘3} formation of intorferon in the brain of baby mice
after infaction with "Marburg virus" and some

Rhabdovirusses «

ool DA i

The mosquito-borne rhabdoviruses: VSV, Cocal and
. Hart Park were tested for their ability to produce inter-
N feron in baby mouse brain, Dus to the similarity of the
"Marburg virus" to these virusos (seec page 26) this agent
was incorporatod in the study.,

Baby mice were infected with high doses of these
viruses. Whon the animels infected with Cocal, Hart Park
T and VSV, were in a moribund state, the brains were
N romoved. Aftem Marburg virus-infection tho white baby
mouse shows no siyns of iliness (1), Therefore brains of
mice infected with this virus were harvestoed after dif-
forent days and at different lsvels of passage (sea Table 1).
The brains were suspendgd in distilled water and dialysed
against citrate buffer pH 2, phesphate buffer pH 7.5 and
distilled water. Eagle's mgodium of 5-fold concentration
was added 1l:4. Two-fold dilutions of thesc proparations
wore tosted to prevent infection of 100-300 TCID5 of
EMC virus in L cells with the method described byOVilcek
and Stancek (4). As can be swen in Tablw 1 no production
of interforon was observed after infection with "Marburg
virus". Houwever, suspensions of brains infected with VSV,
Cocal and Hart Park inhibited thu challenge virus infec-
tion in a dilution of 1:40, 1:80 and 1:640, respectively.
] Thus giving rise to the production of high levels ef inter-
¢ 7 foron in baby mouse brain is no common feature of the
rhabdovirus group.

L e g e
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Summary
Low titers of interferon were found in brains of ' !
baby mice infected with VSV (1:40) and Cocal virus (1:80).
A high titer of interferon (1:640) was found in baby mousa
brain after infection with Hart Park virus. Houwever, in
brains of baby mice infected with the "Marburg virus" no
interferon was detectable.

(4)  Influance of Poly I1:C on the experimantal infection
in hamsters

In this study the influence of the interferon-stimu-
lating drug Poly I:C (Miles Chem.Corp.) on the experimen=~ -
tel infection with the "Marburg virus" was investigeted.
Thiis drug which is a compound of polyriboinosinic acid
and Polyribocytidylic acid is capable of protecting mice
against fatal infection with TBE virus (see page 28). .

Tuenty~seven young hamsters weighing 12-15.g were
treated with 100 pg Poly I:C, 18 and 3 hours.before intra-
cerebral (0,02 ml) infection. For infection, a dilution
of 10 of infected baby hamster liver was used. Prior to
infection the "Marbury virus" had undergone three passayes
in baby hamsters. For control purposes 27 animals were
infected but not treated. four untraatgg hamsters were
inoculated with a virus dilution of 10 for titrating
the virus dose.

From the hamsters treated with Poly I:C l4 died and
from the control group 13 succumbed the infection . The
average survival time, 7,79 and 8.85 days respectively,
did not show any marked differences, From this, it uas
obvious that Poly I:C gave no protection against the
"Marburg virus" infection.

Summary

The interferon-inducing drug Poly 1:C had no in-
fluence on the experimantal infection of hamsters with
the "Marburg virus". »

(5) _Propagation in various tissue cultures

In a previous study, we assessed the susceptibility
of various primary cell cultures and permanent cell lines
for the propagation of "Marburg virus" (5). Although the
virus multiplied in a variety of cell tissue cultures,
no CPE was observed. Therefore, we contineud our studies
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with the aim to find tissuc culture cells which would
give a clear=cut CPE.

Stock cultures of L (mouse embryec) and U (humen
amnion) cells were grown in French square bottles in a
modium consisting of 90 % Eagle's mindmum essential
medium (MEM) made up with Hank's balanced salt solution
and 10 % calf gserum. For viral inoculation cells were
grown in tubes and, after the cell sheet was complota,. .
the mpdium was replacsd by a maintenance medium contaie
ning 95 % Eagle's medium and 5 s calf serum.

After inoculation fluids were changed on the first
and on the third day. On the fifth day the supornatent
was ilnoculated into guinega pigs for assessment of virus
replication,

The results, given in Table 2, show that thoe virus
did not multiply in L cells. By cantrast, a vicus repli-
cation in U cells could be demonstrated in which three
virus passages were done. However, tho virus did not
produce a CPE.

Recently wo came across the stable ELF (Human ombryo-
nic lung fibroblasts) cell line which we also tosted. The
colls were groun in Eagle's medium as described above
using 10 % fetal bovine serum instead of calf serum; then,
for inoculation purpusos, the cultures were mainteined
with Eagle's medium supplemented with 10 ¥ calf serum.
After infection the tissue culture fluid was changed daily.

As indicated in Table 2 in thase cells “"Marburg
virus" produces a merked CPE, which appoars about the
third day and reachas its maximum about the fifth day
after infection. CPE begins in focal areas and consists
of spindling and later on of clumping of cells, Finally
the foci become confluent (see Fig.,l and 2}, It must be
mentioned, that although destructions are extensive, they
are never complete and eventually hoalthy cells may grow
in and repair the lesions in the cell sheet., It can
further be seen in Table 2 that the supeaﬁatant of a 4-day
infocted culturoc had a titor gf,about 10 TCID when
tostod in tho cells and of 10°°° LD5g when as8fyed in
guinea pigs. Thus this cell culture was less sensitive to
tho virus then guinea pigs. Howover, the virus gives s
clear~cut CPE and endpoints ars readily determinable, so
that this cell line can bo useful for further studies on

tho virus.
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summary

L. cells did not allow any growth of "Marburg .virus",
U colls propagated the virus, but no CPC was seceni. Hou~
over, in ELF colls the virus replicated and a clear-cut
CPE was obsorved which will be useful for further studies
on the virus.

6 opplement-fixing antibodios in the sera of patients

with "Marburg virus" disgase

During the outbreak of hemorrhagic fover we received
serum samples from pationts who weore hospitalized with
the disease either in Marburg or in Frankfurt. This gave
us tho opportunity to tost the sera in the complemont-
fixation (CF) test.

A ecrudo complement-fixing antigen of "Marburg virus"
wvas prepared in the following manner: Infected livers of
guinea pigs were homogenized and suspended 1:10 in veronal
buffer pH 7.3. After centrifugation, the supernatant fluid
was used as the antigen. Attempts to meke handling of tho
antigen less dangerous by adding 0.3 » propriolektono
failed becauss the preparationh became inactivae.

CF tosts were donec with a drop-type technique pro=-
viously duscribed (6). Dilutions of the sera from 1l:4
to 1:126 were testod against dilutions of antigen from
1:8 to 1:64. The results, which are summarized in Table 3,
show that aentihedics woers detoctabls in sera of nine
pationts who had overt discase. Complemont~fixing activi~
ties in sera appeared in the second wsok of illness and
reacheod a maximal titer of 1:82 = 1:64 in the third or
fourth week. This maximal titer seecms to porsist for only
a fow weeks, becausc in two sera drawn in the reconva-
luscence (60th-70th day of illnuss) titurs alrcady- droppued
to 1/2 or 1/8 respectivoly of tho initial levol.

It wilX be noted that theo sera of threc patients wereo
negative in the CF test. Those pcrsons wore at first
thought to have "Marburg virus" dissaseo but lator were
found te have had different illnesses. The rcusults pro-
vide conclusive cevidence that the CF test can be usod for
diagnosis of "Marburg virus"dliscasa. )

Summary
Sera of pationts with "Marburg virus" dissasc were
invostigated in complement-~fixation test using a crude
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CF-antigen. Aptibodies were detecteble in sora of nine
pationts, while three other pationts, who later were

' found to havo had illnogssos other than Mexrburg hemorrhagic
fevor, had no antibodios. Comploment=fixing activities
in the sera of patignts appeared in tho second woek of
illnoss and reachaed a maximum in the third or fourth
wook.

Table 1

Contont of interferon in baby mouse brain after infection
with "Marburg virus'" and some rhabdaoviruses

Virus Mouse passago Days p.i. Titor of Inter=
feron
Vsy 2 (vienpa) 2 l: 40
Cocal 4 (Vienna) 2 1 : 80
Hart Park .. 3 (Vionna) . 5 .1 :640
Marburg
virus 1 & : 40
1 8 ¢ 40
1 16 Qd s 40
5 { : 40

16 5 a 40

.
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Fetal bovine sarum

g«p. = Asseyed in gulnea pigs

n.d. = Not dono

. tec. = _Asgayed. in.tissuae culturea ... .

B~
Table 2
Propogation of "Marburg virus" in throu permanont cell ‘
linos
Cells Grouwth Mainteo- Numbor Appoa- Titor
modium nanco of pas- rance yielded in
modium sages of CPE tissuo cul-
turo fluid
L MEM MEM 1 0 0
(Mouse
embryo . .
colls) 10% Cs 5% CS
U meEl MEM 3 0 <. Ned. ..
(Human _
amnion) 10% CS 5% CS
ELF . MEM MEM 4 3rd=Sth 107 g.c.
(Human day p.i. 20°'7 g.p.
ombryo=" T T
nic 105 FBS 5% CS
fibroe
_blusts). S -
MEM = Minimum ossontiel modium (Eaglo)
cs = Calf sorum
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Results of complement-fixation twwts with sere from patients

~fle

Table 3

with "Marburg virus" disease

Patient Serum Day of i1llness Titer

serum / Titer antigen

KL 1 4 1 :8 /16
2 9 1 :16 / 64
3 14 1l :64 2/ 64
4 20 1 :32 ./ 64
5 21 L 32 ./ 64
6 20 1 :64 r/ 64
HI 1 9 [
2 12 l: 4/16
3 17 1l :16/16
4 28 1 :32/64
FLA 1 20 1 :64/32
2 23 1 :64/32
3 31 l :64:32
HA 1 l4 1 : 4/32
2 23 1 :64/ > 64
3 60 - 70 1 :32/° 64
MA 1 9 1: 4/8
2 17 1 :32/64
3 60 ~ 70 1 : 4/16
Gl 1 6 l: a/0
2 14 1 :32/64
KR 1 23 1 :64/ >64
MU 1 21 1 :32/32
ul. 1 20 1 :64/ > 64
FL 1 16 g
#*
GY 1 19 1]
R 1 21 g

Febrile illness other than "Marburg virus" disease
N

e i 0
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NS ON_DOMESTIC ANIMALS AND MICE

SERLLOGICAL INVESTIGATI
M _TURKEY

£R
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In 1965, an oxpedition to Anntolia, Turkey, spon-~
sored by the Muserum of Naturael History in Vienna, wae
carried ou¢, in order to colloct animale of different :
groups. Br.A,Radda took part in this travel and ho was -
able to colloot blood samples from 214 domeetic and (ree=-
livipg animals; thess sers were tested for homagglutinae
tion~inhibiting antibedios agoinst soveral arboviruees, !

Matorial and Methods E

The soro were troated with acetono and tested in a .
dilution of 1 : 10 egainst 8 units of antigen. Positive v
pore were further diluted in two-fold dilutions. !

The follouwing sucroso-acetone treeted antigons were
vsodi Sindbis, Semliki, Tick-borne Encephalitis (TBE),
West-Nile (WN), Murray Valley Encephalitis (MVE) and
Dengue IT (D 1X). In addition, positive sera wero partielly
teeted or: monolayer L cells in the neutrolizetion test (NT)
with methods described sleecwhare in thie report (ese page 2).

Rosults

The results of the serological survey can be seen in
Table 1. Forty~nino sera from cattle deriving fram div-
ferent Vilayets (Turkish districts or counties) of central
and eastern Apatolia and nine sora from frov=living mice,
caught in the wostorn Anatolia, showed no antihodies
ngainet these viruses. from 45 sera from sheep dorlving
from the surroundings of Ankara (Numbers A 5795 in
Tebla 2), 11 sera showsd sntibodios ageinst MVE virue,
Nine of thoso positivo swro wero walso positive against WN
and 3 of them woro positive against 0 II viruses. Uut of
110 sera (Numbers H 1D and 104 in Table 2) from tho
sloughtar~housns of Antakys (Vi1 Hatay) and lskonderuyn
(Vil Hatay), which wers obtained mainly from shecp, but
also from sovorael goats and cattle, 3 showed antibodios
agalngt MVE and D II, two againat TOE end one ageinst WN,
Two others wevre positivo egaingt Sindbils virus. Table 2
lists all positive sora including titers of HI entibodioe
and tha results of the NT., The rosulis of the sorologicel
survoy using tho Hl«toet wore furthor prbovod by uso of
tha nT. ALl poaltivo HI sora dinhibitod CPE of colle
oxposod to thw sama virua.




-6

- D'iscﬁ'g'a]_'o}i““ .l ~".._:._..‘— _—._4._.,.<.,.........'_-~ T
It is of great interest that animals from different
parts of Anatolia showed antibodies agalnst arboviruses

of the groupa A and B.

from our results we assume that in the surroundings
of Ankara UN virus, or an agent very closely rplated, is
active. Positive tests with MUYE and D II antigens are
probably due to cross reactions with these group 8 viruses.

In the Vilayat Hatay, which is situated in the Sauth-
east of Anatolia near the boundary to Syria, the activity
of two arboviruses -~ one of gruoup A and one of 3roup B -

; could be demonstrated. From the results obtained with

sorum number 41 it seems to be a reascnable assumption
that the group B agent is TBE virus. The results of the
tests of serum number H 20 indicate that in the Hatay-
Vilayst enother group of B virus -~ perhaps West Nile virus -
may be active.

Summary

Sera (214) of domemetic animals and free-living mice
from Anatolia were tested for HI antibodies against so~
varal arboviruses (Sindbis, Semliki, TBE, West Nile, MVE,
Dengus II).

fFrom these, all 49 sera of cattle and all 9 sera of
mice showed no antibodies against thess viruses. From
the remaining 1S5 sera (mainly from sheep) 14 sera showed
antibodies against MVE; 10 against West Nile ,6 against
. Dengue II, Z against TBE and Sindbis. Som@ ®era were
positive against two or wver three differsnt viruses.




Table 1

Serological survey of animal-sera from

i 5

Turkey

cattle

Number of Animal Descent Number of
sera species district HI~positive
sera
49 Cattle Central and 0
eastern
Anatolia
45 Sheap Surroundings 11 Mve/9 un/
of Ankara /% D 11
9 fice Western 1]
v Anatolia
60 Sheep, Antakya 3 MVE/3 D 11/
R goats, (Hatay) / 2 TBE/1 UN
cattle
50 Sheep, Iskenderun 2 Sindbis
goats, (Hatay)
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. Table Z
— Results of HI and NT with animal-sera from Turkey
= West Nile MVE D 11 TBE  Sindbis  Semiiki
, ML NI WL AL WL WT_ M NI
o A 57 1320 (+) 1:10 -~ - -
f '.61 1:10 (+) 1:10 - - - -
, L .62 ,,._‘_‘,.._(.*_)._ﬂ.l.:.lo‘.,-....;........; R - - -
. 64 1:40 (+) 1:40 1:10 =~ - -
. 65 1:20 (+) 1:20 ~ - - -
i 73 1:20 (+) 1:20 1:10 - - -
. 77 1:10 (+) 1:10 - - - -
- . 79 1:10 (+) 1:10 - - - -
. 90 - (+) 130 - = - -
LI 93 1:10 (+) 1:10 1:10 = - -
95 1:10 (+) 1:i0 - - (-) -
H1l0 - 1:10 1:20 1:10 (+) - -
20 1:20 1:20 1:20 -  (~) - -
41 - 1:20 1320 1:160(+) - ~
. 42 - (=) - - - 1:20  (+) -
104 - SRR L B Y B
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